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pik GANZ THREE-PHASE LOCOMOTIVE 


WILLIAM BAXTER, JR. 


| pe Phase locomotive can 
hide gine is of the 6-4 type 
ve prot axle and the adjoin- 
rule onnected with the main 
, middle driving axle is 


HE appearance of a Ga 
be seen in Fig. 275. 

arranged so that each 

ing driving axle are held in a 

frame by means of a king pin. : : 

held in the locomotive frame. The ep en C TA VIE SA 1Gs 

have an end play of about one incl’ One of the king pins 

has a side movement of about an piel Bene ack, ONSEE 

held rigid so that the truck it holfls “2% OMY have a swiveling 
motion. 

Design of the parole 


The motors of the Ganz three 
cidedly different from those used 


phase locomotive are de- 
with the motor cars de- 


scribed in the last eHlicid: Instead of using two separate 
pected in cascade, a single machine 
is used which is a twin 720tor: In the motor cars, the mo- 
tors are mounted concent ic with the axles, but in the loco- 
motive they are placed pet ween the three driving axles, and 
the motion is transmitted to the latter through connecting- 
rods. This change/was made because with these induction 
motors the field is/made in the form of a solid ring, there- 
fore, to remove it}from ‘he axle it is necessary to take off 
one of the driving wheel® Which is not an easy or desirable 
operation. The externa] @PPearance of the locomotive motors 
is shown in Fig. 276. The armature shaft is journaled in 
the end frames of the mc tor field, and also in the main frame 
of the locomotive. Thi: construction is used because in in- 
duction motors it is nd°°SS@TY to run the armature with a 
very small clearance pet Ween its core and the field magnets. 
The portion of the shat that rests in the locomotive frame 
bearings is seen Drojec 28 from the field frame, and imme- 
diately in front of this 1% the crank. The crank on one side 
is made double so as t? C@!TY collecting rings through which 
electrical connection i Made with the wire coils on the 
armature. These coy Lecting rings are enclosed in a sheet 


motors for each pair conn 


Fig. 275. The Ganz Three-phase Electric Locomotive 


iron casing which is shown suspended beneath the cab a lit- 
tle to’ the right of the door. For the purpose of reducing the 
face of the rings the collector brushes are made narrow, and 
as many of them as is necessary to give the proper amount 
of contact surface are placed around the periphery of the 
rings. The way in which the collector rings are held, and 
also the way in which the wires run from them to the arma- 
ture coils is shown in the sectional drawing of the motor 
Fig. 277. The primary field ring of the motor is located at 
F, and its armature at A. The connecting wires run from 
the collector rings which are carried outside of the crank- 
pin, through openings in this pin and the cranks, to the 
hollow shaft, and thence along the path A’ to the armature 


armature shaft held 


the 
by the field frames are also shown, and also the main frame 


coil terminals. The bearings for 
bearing portions of the shaft which are at S’. When the 
motors are running in cascade connection, the coils on arma- 
ture A are connected with the coils on armature B, and the 
coils of F2 are connected with the regulating rheostat. When 
the motors are connected for high speed, the coils on A are 
connected directly with the rheostat through the collector 
rings, and then the second motor, consisting of armature B 
and field F2 is dead. 


General Construction of the Locomotive 


The construction of the locomotive is shown in the line 
drawings of Fig. 280. The middle drawing is a side elevation 
of the whole engine. Just below this is a simplified side eleva- 
tion of the main frame and the two end trucks that carry 
the pilot wheel axles. The upper drawing is a top view, the 
right-hand side showing the truck, with the location of one 
of the motors at M, the collector rings on one end of the 
shaft at A, and one of the end trucks, the king bolt of which 
is at B. Looking at the elevation it will be seen that the 
crank-pins of the two motors are connected by a bar which 
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engages directly with the crank-pin on the center driving 
wheel. The brasses of this pin slide in a vertical slot in the 
driving rod, so as to permit of free vertical movement of 
the crank-pin with reference to the bar. The connecting- 
bars that drive the two outer axles are attached to studs on 
opposite sides of the slot in which the center wheel crank- 
pin moves. The motors.ate shown in broken lines between 
the axles, and each one is supported from the main loco- 
motive frame by means of four suspension bolts. The cranks 
on the opposite ends of the motor shaft are set at right 
angles to each other, so that there is no danger of getting 
them on a ‘“‘dead center” or in a position where they would be 
incapable of rotating the driving wheels. 


The Trolley used with the Locomotive 


The trolley used with the locomotive is substantially the 
same in construction as the one described in connection with 
the motor cars, in the last article. In its operation it is 
slightly different, the difference being that it is arranged 
so that the pressure with which it presses up against the 
trolley. wires can be increased automatically as the speed 


Fig. 276. Three-phase Twin Motor. The High and Low Tension Motors are 
on One Shaft and both take Current from one set of Contact Rings 


- 


is increased. This is accomplished by providing two pistons 
in the cyiinder that draws out the lifting springs. The parts 
of the cylinder in which these pistons move are connected 
with the pneumatic controller. The piston that is actuated 
when the locomotive runs at a low speed has a shorter 
stroke than the one that is actuated when the engine is 
connected to run at high speeds, hence when the latter pis- 
ton moves it draws the tension springs out further and thus 
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Fig. 277. Section showing the Construction of the Twin Motor 


increases the pressure of the trolley against the wires. This 
arrangement was ‘devised because it has been found that at 
high car speed it is necessary to have greater pressure to 
cause the trolley to make good contact. 

The main switch of the locomotive is the same in con- 
struction as the one used with the motor cars, with the only 
exception that instead of being rotated by hand to reverse 
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at on of the motor iti is rotated by a pneu- 
the direction of rot) | | 


RaAIG, gy HEL. ’ Controller of the Locomotive 


The Main) .. ¢\ the locomotive is operated by com- 


The main controll) j\a%ually as is the case? with the motor 
pressed air, and not \ a , 


pneumatic Controllers 
Fig. 2778. Electr} 


car controller. The appear! 
in Fig. 278. It is providd 
One of these handles controls 
which rotate the disk carryi 
desired to reverse the direc 
Another handle controls the | 


uce of this controller is shown 
d\ with three operating handles. 
the cylinders in the main switch 
nge\ the contact plugs, when it is 
tidn of rotation of the motors. 
cylinder that moves the switch 
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v controls the Air Compressor 
Fig. 2'79. Mechanism which automaticall' - 
‘ cut in or out of cascade 


Ve The third handle con- 
pet of} the water rheostat 

starting.- These three 
_ cannot be moved except 
the hand-operated 


by means of which the motors ar 
connection so as to vary the speed 
trols the flow of air into the cham 
so as to cut out the resistance ii 
handles are interlocked so that they’ 
in the proper order, just as is the cag’ 
controller described in the last articlé 


or Controller 

yller is also provided so 
ae air compressor when 
when the pressure runs 
controller is shown in 


Automatic Air Compress 

An automatic air compressor contré 
as to stop the motor that actuates t 
the pressure is too high, and start it 
down below the proper point. This 
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Fig. 280. Plan and Elevations of the Locomotive shown in Fig. 275 


Fig. 279 and consists of a switch to open and close the motor 
circuits, and a compressed air cylinder to actuate the switch. 
When the pressure rises above the proper point the movable 
part of the switch is raised and the contacts are separated, 
thus opening the motor circuits. 


The Pneumatic Speed Controller 

The pneumatic speed controller is shown in Fig. 281. This 
apparatus is simply a switch that is moved by compressed 
air so as to change 
the motor connections 
and thus change the 
speed. In its normal 
position the movable 
part is held down 
by the air pressure, 
and as long as it is in 
this position the mo- 
tors are connected in 


cascade, and the en- 
gine runs at low 
speed. To pass to 


high speed, air is ad- 
mitted under the pis- 
ton and the switch 
contacts are carried 
upward; this breaks 
the cascade connec- 
tion and connects the 
primary motor arma- 
ture directly with the 
rheostat and leaves the second motor dead so that the high 
speed may be attained. The illustration shows this controller 
with the casing removed, and one of the movable switch con- 
tacts can be seen on the front side, and the bars of the other 
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Fig. 281. Pneumatic Speed Controller which 
changes the Motor Connections 


two can be seen just back of it. The external appearance of 
the water rheostat is shown in Fig. 282. 


Arrangement of Apparatus in the Locomotive Cab 
The arrangement of the apparatus in the locomotive cab 
for operating the motors, the trolleys, the brakes, etc., is 
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Fig. 282. The Water Rheostat 


shown in Fig. 284. The main motor controller, which is 
shown in detail in Fig. 278, is seen just below the window at 
the left side. The indicating instruments seen above the con- 
troller are for the purpose of enabling the motorman to judge 
by the strength of the currents and the voltage, just how fast 
to move the handles. In the descriptions of the controlling 
apparatus of the General Electric and the Westinghouse rail- 
way systems it will.be recalled that in some of them, which 
are called automatic controllers, the various parts are so made 
that it is not possible for the operator to manipulate the con- 
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troller so as to accelerate the motors too rapidly. In the 
apparatus here described no such provision is made,.and the 
judgment of the motorman is relied upon to secure proper 
This is a point on which American and European 


operation. 
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nected, so that the movement of one actuates the other; but 
in the locomotive this mechanical connection is obviated by 
using a single controller having the necessary electrical con- 
nections to actuate both sets of motors. The collector rings 
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Fig. 283. Wiring Diagram for the Ganz Three-phase Electric Locomotive 


designers differ; the former strive to make things “fool 
proof,” as it is called, so that under any conditions the opera- 
tion may be satisfactory, but the Europeans are more willing 
to trust to the intelligence of the men who handle the appar- 


s 
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Fig. 284. A View of the Controlling Mechanism in the Motorman’s Cab 


atus. The devices other than the controller are for operat- 
ing the brakes, the trolley, the sanders and other devices. 

The arrangement of all the apparatus and the connecting 
circuits in the Ganz three-phase locomotive is fully shown in 
the wiring diagram, Fig. 283. The main controller is shown 
at H. In the motor car diagram it will be recalled that there 
are two controllers shown. These are mechanically con- 


of the motors are shown at D, and the brushes that bear on 
them are.connected with the controller by the wires D’. 
When the motors are running at half speed the circuit of the 
wires D’ is opened, and then the current induced in the coils 
wound on armature A passes through the coils on armature 
B and, in turn, induces currents in the coils wound of F2. 
The coils on F'2 are connected with the controller H through 
wires 0’, and if the controller is turned to the slow speed, 
cascade connection, they will here be connected with the 
wires CO” that run to the rheostats R. Then by reducing the 
resistance in the rheostats the speed is accelerated from, zero, 
when starting, to full half speed, when all the resistance is 
cut out. To increase the velocity to full speed, all the re- 
sistance of the rheostats is cut back into the circuit, and the 
connections between wires O’ and C” are broken. while the 
connections between D’ and ©” are closed.- Then as the re- 
sistance is again gradually cut out of the circuit the speed 
increases until the full velocity is attained. . 


co * * 


A project is on foot for building an international dam 
across the Niagara River to maintain the water level of 
Lake Erie at not less than a certain minimum height, the 
year round. Every Autumn the level falls so as to seriously 
interfere with shipping, and it is for improving the present 
condition that the dam is considered. If built, the dam could 
be used for another purpose equally laudable and valuable. 
There has been much agitation against the defacement of 
the natural beauty of Niagara Falls because of the amount 
of water used by the power companies which materially 
reduces the volume of flow over the falls in low water periods. 
The dam could be used to impound water at night, practically 
cutting off all flow for certain hours through the night: and 
storing it up for use in the daylight hours. In this way it 
would be possible for the power development of Niagara 
Falls to be materially increased for daylight service without 
decreasing the normal volume of flow, the daylight flow be- 
ing sufficiently in excess of the normal flow to compensate 
for that used by the power concerns. 


oe 
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AN AMERICAN STEAM MOTOR CAR 


FRANK C. PERKINS* 


During the past decade the steam motor car has been devel- 
oped to a high state of perfection in Europe, and has entered 
the field of urban and interurban service with the gasoline 
motor car in competition with electrically-operated motor 
cars. In the United States, however, little has been done in 
this line until recently. 

The construction of a novel motor car recently built by 
the St. Louis Car Co., St. Louis, Mo., is shown in the accom- 
panying illustration. This car is utilized for passenger serv- 

ice, and it is provided with a baggage compartment and seats 
for the accommodation of 38 passengers. Although this was 
not designed for freight service, its capacity for hauling trail- 
ers or freight cars in an emergency has been demonstrated 
by hauling a train of freight cars weighing 520,000 pounds, 
without difficulty. The car has a total length of 87 feet 3 
inches, a width of 9 feet 2 inches, and it weighs complete, 
without passengers, 66,000 pounds. There is included in this 
weight, 6,600 pounds for water and oil, the latter being util- 
ized as a fuel instead of coal. It is claimed that this car is 


Steam-propelled Car for Passenger Service, built by the St. Louis Car Co. 


capable of developing a speed of 40 miles per hour on a level 
track. It is designed for hauling not more than two trailer 
cars or two express or freight cars under normal conditions, 
although in an emergency longer trains can be handled. 

The engines of this car are hung to the motor truck, but 
“the car body carries the water tube boiler which supplies 
steam to the cylinders at a pressure of 200 pounds per square 
inch. The engines develop 125 horse-power, and are capable 
of driving the car at the above mentioned speed of 40 miles 
per hour with 200 pounds steam pressure, and on a level 
track. It is maintained that the use of crude oil for making 
steam is most convenient and cleanly, there being no dust 
‘nor dirt as when coal is used, and the combustion in the fire- 
box is complete. 

While the primary object aimed at, it is said, in the develop- 
ment of this design was to provide a self-contained steam 
motor car for passenger service, still, considerable freight 
and express may be handled when necessary and a number 
of trailers may be hauled during heavy passenger service on 
extra occasions when required. 


* * 


The high speed of the vessels of the British navy is pre- 
verbial, but few people realize that the English navy possesses 
twenty-six armored ships exceeding twenty-three knots in 
speed, and sixteen unarmored ships with the same speed ca- 
pacity. Six of the armored ships are capable of a speed of 
twenty-four to twenty-five knots and over. 


* Address: Erie Co. Bank Building, Buffalo, N. Y. 
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OBSERVATIONS ON THE MAKING OF HIGH- 
SPEED STEEL TOOLS 


O. M. BECKER* 


The collection and orderly preservation of data as a basis 
for subsequent rational deduction and intelligent procedure 
has long been considered an essential concomitant of the 
scientific method; and it is now coming to be pretty generally 
understood that the scientific method is also the successful 
business method, whether the end sought be the perfection 
of technical processes or the organization of a business sys- 
tem. The preservation of appropriate data as a guide to 
the production of superior high-speed steel tools by the sim- 
plest efficient methods, should, therefore, need no arguing. 
The sneer of the small man in a small place at “red tape” 


TOOL RECORD 


AboyoR MEM As A OAk SAS: Sn Fiore SRE Re INIOfeneter ete SOUR Obr faa 
HOLY EiCCOm NO. iss Operation No....... Department... 20 
Steel ae ee ee... . Analysis: Chas. Clea lOses 
CrTCICalIE OM tara seer caries 6 «cre. Sra laze Vi covet erate 6 
CaP Se Deterimiin GUicviea oss siecle: = Analysis Determined ......... 
Forging Temperature......... HOTee UNO si. = 20: SIL Dae eee 
Hardening Temperature....... Furnace No.....Operator..:... 
Tempering Temperature.......Furnace No.....Operator...... 
Ground before Hardening?....Finish Grinding by.......... 
DatemHinishedewn cn.tes steices + « @heckedubyn ase ttc cee dee hae 
MGMIORAM UC MEntreRe Cet vi Tolste oi ciclorsivicre otis ic ore ctcrec aw S is ba eee ee es 
(Signed) 


and “over-refinement” is not heard nearly so much as for- 
merly; and this is as it should be, especially as regards the 
manipulation of the new steels. The question under consid- 
eration concerns not alone the keeping of data, but, more 
particularly, the kind of data to be kept. 


Kind of Data to Preserve 

Within moderately well established limits the precise treat- 
ment best calculated to develop the highest efficiency in a 
tool intended for a special purpose is usually found by the 
“cut-and-try” method. It is desirable, therefore, that besides 
the record of the performance of the tool, there should be 
data showing the precise conditions under which the tool 
was treated while in process of manufacture. These condi- 
tions are comprehended in the tool record shown herewith; 


DIRECTIONS TO TOOL-MAKERS 


DE LIOLAN Oni stare eketcc chase ee als icle.e' ele evs e.0.s DEA Cee Re CSC gt EME ele 
Mee LS EILOEO LameD OCH Sem ese tele ois isis 2G, es cies we ee eiealeicicie apiece «oslo 
Dem DCCC BELOMDEMU SOUR eres siclas ot ca sre oslo. ersuheauclésieucless cae 
Ce Clacs#OleWiOl Ke VOMmWOICD LU SCG rs cfs sis csiete.s sic crac vee Gisele « 
HEL CGM ED Sam EMEA COmarc the sitie's.c1<, haccte-scraes ave eieka wisi « e0's,8 516 
Gomme L OMIM OL AU ih Omerinapenre rt arciac, cteie eel ore etaare-s eidse late Riecaie sitiee sce 
eMNUCTIOC MEO tt ©OOLEN See Resets cs cine c/s cla io ered tiene sc ate cltic'os o's e-0 
Fea atiar ar OM One BAA fla bie esocs 3 ov pede ssdalees is caticie e's 
OMe GtNOUmO lm LGM DELI lvsstye ns ciers sae sa aciels c false wtewte oes s 
TOMER CUMDCEIU Pee EMILT TM ACCMR Pac eveko ve ore tereiols vss -cid seeiee ie: ool ohn elwetenare 
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(Signed) 


once definitely known, they can be varied from time to time 
as may be indicated by the results obtained from the tool 
at work. Obviously, when a set of conditions is found which 
yields just the proper excellence, it is necessary only to dupli- 
cate these conditions to obtain satisfactory results. The 
proper conditions will then be definitely indicated in the 
directions accompanying each subsequent lut of tools of the 
kind. It will be understood, of course, that there is small 
value in such data and directions unless the tool manufac- 
turing plant is equipped so as to take advantage of this 
information; that is, unless the plant has a variety of fur- 


* Address: Berwyn, II. 
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naces and other apparatus suitable for obtaining accurate in- 
formation as to conditions, and for meeting the requirements 
indicated upon the direction cards. Time spent in experi- 
menting intelligently—that is, experimenting with adequate 
appliances, materials and data—to fit the tool most nearly 
to its work, and to give it treatment which will produce the 
highest attainable efficiency in its special work, is well and 
profitably spent. 
Hardness or Temper of High-speed Steel Tools 

Of the elements involved in tool efficiency, hardness or 
temper formerly was considered the most important, the 
design and conditions of, use being little regarded. At the 
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Fig. 1 Plater Roughing Tool with Machine Steel Shank and High-speed 
Steel Cutting Edge composed of a Comparatively Thin Piece of High-speed 
Steel brazed to the Shank. Used in the Shops of the Lodge & Shipley 
Machine Tool Company, Cincinnati, Ohio 
present time, the intelligent making of high-speed tools in- 
volves a consideration of all these and other elements, rele- 
gating to hardness or temper its appropriate place. The 
extreme hardness of many of these tools has frequently led to 
the inference that a tool has been properly treated if it is very 
hard, so hard that a good file will not “touch” it. However, 
extreme hardness is not always an indication of the efficiency 
of a high-speed tool; although it is necessary in certain 
classes of work (cutting refractory stock, for instance), in 
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necessary to remove the same to a depth varying more or 
less according to the size of the bar. In stock above an 
inch in thickness one-eighth inch should be added to the re- 
quired size, and in large sizes, the proportionate allowance 
decreases rapidly. 

The allowance for shrinkage of finely-sized tools during the 
hardening process is distinct from the allowance just men- 
tioned. Loss in size is almost invariably the result of ex- 
posure to the air while the tool is very hot. The loss due to 
actual shrinkage is so small, except in large tools, as to be 
scarcely appreciable, and is usually negligible when the 
barium chloride process is used. If the hardening is done 
by the customary methods, a slight allowance is possibly de- 
sirable in certain cases, say in the arbor holes in milling 
cutters, the diameter of taps, etc. With care in hardening, 
even by the customary processes, the variation in a 1-inch 
diameter will scarcely exceed 0.0005 inch, and more likely 
will be less, though indeed it may be as great as 0.001 inch 
and even more—so much depends upon the care exercised and 
the method employed. It should scarcely need to be added 
that the holes in all mills intended for very accurate work 
should be ground after hardening, the mills having been first 
carefully centered in a chuck. 

It might also be mentioned that apparent variations in the 
size of tools like threading dies and taps and other tools 
which cannot be ground after hardening, are frequently only 
the effects of the roughening of the surface during the treat- 
ment. The barium process very largely overcomes this diffi-, 
culty and does so entirely, unless, as is generally the case, 
the defect is present before the hardening. This roughness 
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Fig. 2. Diamond-point Lathe Tool made with 
High-speed Steel Cutting End electrically welded 
to a Mild Steel Shank. Courtesy of the Thomp- 
son Electric Welding Co. 

others it not only is unnecessary, but perhaps even unde- 
sirable. As a matter of fact the largest users of the best 
makes of high-speed steel find that for many purposes tools 
do the best work and give the most efficient service when soft 
enough to be “touched” by a good file, and even when so soft 
that it will ‘take hold.’ However that may be, the file test 
for high-speed tools is quite valueless even in those cases 
where it is desirable that the degree of hardness be deter- 
mined. Such tests, to be of value, would require that the 
files must be absolutely uniform in temper. Even the best 
of files, however, vary more or less in temper and hardness; 
and a tool passed as “hard enough,” when tested by one file 
might easily fail to pass the test when tried by another, pre- 
sumably of the same temper. 


Allowances to be Made for Variations in Sizes of Tools 
After Hardening 


Usually it is of no particular consequence, in tools of the 
lathe or planer type, whether the stock is exactly sized or not, 
so long as there is enough material to withstand the enor- 
mous strains and to prevent vibration, and consequently in- 
ferior and inaccurately sized work. In other types of tools, 
however, as in drills and mills, it is necessary, when order- 
ing stock, to make allowance for the burnt skin which must 
be removed after hardening. While the effect on high-speed 
steel is apparently much less marked than in the case of the 
carbon steels, nevertheless the long-continued high heat in 
annealing affects the surface of the bars enough to make it 


Fig. 3. Lathe Center made with High-speed 
Steel Point electrically welded 
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Fig. 4. Broken Counterbore Repaired by 
Electric Welding 


usually arises from the method of cutting the threads, or 
teeth, as the case may be. Such threads or teeth are best, and 
of course most quickly, cut by milling, lubricating the cutter 
with thin oil. Next to this it is best to rough out the threads 
with a chaser, as close to size as may be, without lubricant, 
and then to re-cut or finish with a single-point tool held in 
a spring-thread holder, the threads being kept slightly lubri- 
cated with very thin oil. To compensate for the roughness 
often present in high-speed tools of this class, it is customary 
to give rather more relief than in the case of those made of 
ordinary steel. The increased relief minimizes the lodging of 
particles of steel in the surface of the cutter behind the cut- 
ting edge, which tend to act as cutters, sometimes very appre- 
ciably increasing the cut. 

Extreme smoothness is also a desirable quality in high- 
speed drills, but it seems impossible to obtain by present 
methods of cutting a smoothness of surface like that of the 
carbon steel drills; to secure this it is necessary to polish the 
flutes. If the hardening is by the barium process, the polish- 
ing may be done before hardening, for that process leaves the 
surface absolutely unimpaired. 


Disadvantages of High-speed Steel Tool-holders 
The early method of economizing in steel by using tool- 
holder stock rather than making the entire tool of high-speed 
steel, in the case of those tools whose cutting edges or points 
work without intermission (as those used for turning, plan- 
ing and similar operations) is open to criticism, and is not 
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now so generally followed as formerly. A characteristic of 
the operation of high-speed tools is the rapid generation of 
_ heat in the cutting edge. In the case of milling cutters and 
kindred tools this is of small consequence, because the cut- 
ters are intimately attached to a relatively large mass of 
metal which conducts the heat away very efficiently. Further. 
more, these cutters work intermittently, each for a very brief 
space of time, and for the remainder of the revolution are 
exposed to the air and cooled by it. The cutting edges are 
not allowed, therefore, to get exceedingly hot, as is the case 
with the edge of a turning tool run at the same speed. It is 
necessary that the body of such a turning (or similar) tool 
be large enough to conduct away a considerable portion of 
the heat generated at the cutting edge; and in order to do this 
effectively the tool must be continuous; that is, there must be 
no appreciable separation between the part of the tool which 
does the cutting and the body from which most of the heat 
radiates, as there is ordinarily when a small piece of steel 
is held in a tool-holder. There are indeed tool-holders which 
minimize this difficulty; but even these are not satisfactory 
in large sizes. 


Methods of Uniting High-speed Steel with the Tool Body* 


From the first, methods were sought whereby high-speed 
steel cutting points could be intimately combined with tool 
bodies of ordinary and much cheaper steels. For the most 
part the methods tried were ineffective and impracticable. 
The reasons are not well understood. The disinclination of 
the two steels to unite probably is due to a difference in their 
coefficients of expansion. There is, however, no trouble in 
brazing them together; and when this does not involve plac- 
ing a great strain upon the brazed joint, this method does 
very well. Obviously the cutters are hardened before being 
brazed into place. A successful example of such a combina- 
tion is a lathe or a planer tool made with practically no 
forging and with a relatively thin plate of high-speed steel 
brazed to the front and top to form the cutting edge. Rose 
and other forms of reamers and mills have been made in a 
similar way, the body of machinery steel being machined with 
recesses for high-speed blades, which are brazed into place. 
Such tools have been in use for several years, with satisfac- 
tion. The latter, ‘especially, are as good as if of solid high- 
speed steel except when it is essential that they be re-an- 
nealed or re-hardened—which is seldom necessary. 

Almost as soon as the new steels made their appearance the 
writer suggested and demonstrated the possibility and feasi- 
bility of welding, electrically and autogenously, a high-speed 
cutting point and a machinery steel tool body, the latter of 
such proportions, of course, as to give the requisite strength 
to the tool. Such tools conform -to the requirement of being 
perfectly continuous, and the weld is practically as strong as 
the rest of the tool. It is feasible to forge the end to any 
required shape as if the entire tool were of high-speed steel; 
and, since in hardening only the nose is heated to a high heat, 
the machinery or tool steel body is in nowise impaired. The 
method of electrical welding, as used in this connection, is ex- 
ceedingly simple. The two pieces to be welded are attached 
to the terminals of a circuit of suitable voltage, and the edges 
brought together. The resistance to the passage of the current 
offered by the imperfect contact sets up enough heat to melt 
the metal and forms a perfectly homogeneous junction. The 
autogenous (oxygen and acetylene blow-pipe) method is almost 
as simple; the flame is directed into the crevice where the 
two pieces are brought together, and melts the adjacent metal 
50 as also to form a homogeneous joint. 

Another method (patented) recently brought forward, some- 
what resembling brazing, is asserted to give a joint fully as 
strong as the rest of the tool. A thin film of copper is placed 
along the line of the joint, and the parts to be welded are 
surrounded by a reducing compound and then placed in a fur- 
nace raised to a temperature of about 1,200 degrees C. (2,200 
degrees F'.). The copper flows freely into the interstices and 
is said to produce actual cohesion between the adjacent mole- 
cules, making a perfect joint, so strong that a fracture will 
follow a new break rather than pass through the joint. 


* See Macuinery, October, 1908, “Electric Welding of Tools.” 
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These methods are available for all classes of tools made 
partly of high-speed and partly of machinery steel or other 
materials. Reamer and mill blades, die faces, shear blades, 
jack knives, etc., all are readily welded to supporting forms 
or backs and make tools quite as efficient as if of solid high- 
speed steel—and generally much more so than if the cutters 
or faces were attached by screws, bolts, rivets, or similar 
methods. Long-shank and extension drills, reamers, etc., can 
readily be made with the cutting parts of high-speed steel 
and the shanks of cheaper steel. The processes mentioned, 
especially the electrical, are available also for the repair of 
broken tools, many of which can thus be saved for further 
use. The repairing may involve the welding of the broken 
parts or the replacing of an old part by a new, as may be 
most expedient. 

Cutting High-speed Steel 


Only an expert can nick and break high-speed steel from 
the bar without damage to the structure adjacent to the frac- 
ture—and even an expert cannot be sure of doing so with 
safety; the best way, where the end is to be used for working 
purposes, is to cut the bar. The circular saw most frequently 
used does very well, though a band saw works better and 
rather more rapidly. Small bars can readily be cut in bun- 
dles, if held very rigidly. The saws, obviously, should, them- 
selves, be of high-speed steel. Complaints have been made 
that it is impossible to saw these steels. The complaints prob- 
ably originated in the use of improperly hardened saws; for 
there is no difficulty whatever in cutting them with suitable 
saws. A singular but most effective method has been em- 
ployed to some extent. It consists in the use of a highly- 
speeded disk of tough steel. When an unused disk is first 
forced against the high-speed steel, the disk does not take 
hold well; but after being run in contact with the high-speed 
steel for a time it cuts perfectly and rapidly, leaving a clean 
burless kerf. The disk may be of any steel tough enough 
to withstand the tremendous centrifugal (and other) stresses 
set up by the pressure and the terrific speed required. Just 
why such a disk cuts is not exactly clear. The periphery is 
usually found studded with particles of the steel being cut, 
and the “sawdust” appears to be the result of true cutting. 


Detecting Cracks in High-speed Steel Tools 


Fine cracks in tocls are most difficult to discover. Even 
the microscope often fails to disclose them. Generally they 
can be detected, if present, by the very simple expedient of 
moistening the suspected surface with petroleum, rubbing 
clean, and then wiping off with chalk. Some petroleum enters 
the cracks and afterwards sweats out, moistening the over 
lying chalk. The nature and extent of the cracks are thus 
rendered visible. This frequently is of great importance in 
testing lots of high-speed steel tools. 


Re-forging of Worn-down Taols 


Tools which have worn down so as to be useless can 
usually, when made of solid high-speed steel, be forged or 
machined down and worked into tools of smaller size, if 
ordinary care is exercised. It is necessary always to re-anneal 
prior to attempting to machine such old tools; and it is 
also expedient when forging them to smaller shapes. In pass- 
ing, it might be mentioned that re-annealing is desirable after 
machining and before hardening all sorts of intricately- 
shaped tools, in order to relieve any possible machine-caused 
strains. In re-forging high-speed tools, whether for reduc- 
tion in size or merely in re-fettling, it is desirable that they 
be heated rather slowly at first; they should not be thrust 
cold into a very hot fire. 


* * * 


An alloy of ircn and thorium which possesses remarkable 
properties has been produced by Mr. Welsbach, the well-known 
inventor of the incandescent gas mantel. When struck lightly 
against a piece of iron this alloy emits exceedingly bright 
sparks, and sufficient heat is developed to ignite tinder in- 
stantanecusly without the repeated efforts required with the 
old-fashioned flint and steel. The new thorium flint may be 
ealled an everlasting match, and will undoubtedly be very 
useful to explorers and tourists and for the ignition of ex- 
plosives. 
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CALCULATION OF PILLAR CRANES* 


CHARLES A. SCHRANZt 


The maximum stresses in the different parts of a pillar 
crane are due to the maximum load lifted (the live load) 
and the weight (dead load) of the crane parts themselves. 
Fig. 1 shows a conventional design of a hand pillar crane, 
and assuming, for an example, the maximum load Q—5 tons, 
the height H—121%4 feet, and the radius A—13 feet, the 
stresses in the different parts of the crane are calculated as 
shown in the following. 


Stresses in the Boom 


Fig. 1 shows plainly that the stresses in the boom and tie- 
bars are not due to the live load only, but that the weight 
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Fig. 1. General Layout of Pillar Crane 


of the eccentric parts of the crane (1. e., boom, tie-bars, hoist, 
sheave wheels, crane hook and hoisting rope) and the pull 
of the hoisting rope must also be considered. As it is not pos- 
_ sible to determine the dead load accurately before the crane 
is calculated and designed, it must be assumed. A practical 
method is to assume the weight of the above mentioned eccen- 
tric parts of the crane as half of the maximum live load, 
and its center of gravity at a distance equal to one-fourth 
of the radius of the crane from the center line of the pillar. 
These assumptions expressed in formulas read: 


Q 10,000 

Q,=—; ord, = = 5,000 pounds. : (1) 
2 2 
A 13 

a=—; ora=—= 3y, feet. (2) 
4 


in which Q,—the weight of the eccentric parts of the crane, 
and a = the distance of the center of gravity of Q, from the 
center of the crane. If the actual figures, determined after 
the crane is calculated, differ considerably from these assump- 
tions, corrections have to be made. 

The next step is to determine the height h of the pillar, a 
practical rule being to make h about 0.6 of the radius of the 
crane: 

h=0.6A;orh=—0.6 X 183=8 feet, approximately. (3) 

The frame diagram shown in Fig. 2 can now be drawn. 
According to the law of equilibrium the sum of moments of 
the external forces must be equal to the sum of moments of 
the internal forces about the same center. The moment WM; 


*For previous articles on cranes, crane design, and efficiency of 
crane mechanism. see MACHINERY, January, 1909, engineering edition: 
Design and Construction of Electric Over-head Cranes, and also the 
articles there referred to; see also MACHINERY’S Reference Series No. 
23, Crane Design. 

+ Address: 1463 Kenwood Ave., Camden, N. J. 
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of the internal force in the boom is the product of its com- 
pressive stress O and its lever arm e (5% feet) about cen- 
ter K- 


M;= Ce (4) 
The moments of the external forces about center K are: 
The moment of 9 =M =QA (5) 
The moment of Q,= M,= Q,a (6) 
' The moment of Q, = M, = Q.0 (7) 


Dimension 0 is found to be 4 feet by scaling. 
Substituting the values: 
M =10,000 * 13 = 130,000 foot-pounds, 
M,= 5,000 X 3% =16,250 foot-pounds, 
M,=5,000 xX 4= 20,000 foot-pounds. 
The sum of above moments is: 
M, =M + M, + M, = 130,000 + 16,250 + 20,000 = 166,250 


foot-pounds. (8) 
As explained above 
VM; =M, (9) 
or 
Ce = WM, and transposing 
M; 
C= =the compressive stress in the boom. (10) 
e€ 
Substituting the values in above formula 
166,250 
C= = 28,910 pounds. 
5% 


The unsupported length of the boom scales about 17 feet, 
and as in this case it is made up of two channels the load 


C 
on each channel is — or 14,455 pounds’ The inclination of 
2 


the two channels towards each other need not be taken into 
consideration as the increase of load is very small. Consult- 
ing any handbook of information relating to structural steel 
we find that a 6-inch X 8-pound channel has a section area 
of 2.88 square inches and a radius of gyration with respect to 
an axis perpendicular to its web of 2.34 inches. Only this 
radius of gyration need be considered as the flanges of the 
two channels are latticed together. For the ratio of the 
length Z of the boom in feet to the radius of gyration r in - 
inches 

L 17 

— = — = 7.2, 

T 2.34 u 
which is not excessive. The elastic limit for soft steel 
may be taken at 30,000 pounds per square inch. é Dividing the 
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Fig. 2. Diagrammatical View of Pillar Crane 


load on one channel by its sectional area the actual unit 
stress will be 
14,455 


= 6,075 pounds, | 
2.38 


which shows that two 6-inch x 8-pound channels are quite 
sufficient to stand the load. 


Stresses in the Tie-bars 


To find the tensile stress in the tie-bars the same method 
as just explained will be used. Taking K, as a center of 
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a 
moments and referring again to Fig. 2, the moments of the 
external forces are: 


Moment of Q —=M =@A4, (5) 
Moment of Q,—=WM,= Q,4., (6) 
Moment of Q,—=M,=— Q.}. : (11) 


Dimension f is found by scaling to be 2% feet. 
Substituting the values in these formulas: 
M 10,000 « 13 = 130,000 fcot-pounds, 
M,=5,000 X 3% = 16,250" foot-pouncs, 
M,=— 5,000 x 21%4=—12,500 foot-pouncs, 

and the sum M, of these moments is 

M, = 130,000 + 16,250 — 12,500 = 133,750 foot-pounds. (12) 
The moment M; of the internal stress 7’ in the tie-bar is 


Minis (13) 
Dimension d scales 7% feet. 
Since M; must be equal to M, 
ROS (14) 
and transposing: 
M, 
T= — (15) 
d 
Substituting the values in formula (15) the tensile stress 
133,750 
in the tiebars is: 7—— —— = 17,830 pounds. 
7M 
17,830 
As there are two tie-bars the load on one is == 8915 


pounds. Using a safe fiber stress of 10,000 pounds per square 
8,915 

inch, the area of one bar= = 0.892 square inch with 
: 10,000 


the corresponding diameter of 11/16 inch. 


Stresses in Pillar 
The stresses in the pillar are due to the bending moments 


of the loads Q and Q, and to the direct vertical Icads Q and Q,.. 


The bending moment of Q and Q, was found by formulas (5) 
and (6) to be 130,000 foot-pounds and 16,250 foot-pounds, re- 
spectively. The sum of these moments is 


M, = M + M, = 180,000 + 16250 = 146,250 foot-pounds (16) 


or 1.755,000 inch-pcunds. This bending moment in inch- 
pounds must be equal to the product of the section modulus 
of the pillar cross-section, times the safe unit fiber stress. 
Considering the sectional area of a hollow cylinder for the 
cast iron pillar, the section modulus is 

a (D'— d*) 


SSS 
32D 
in which D =the outside diameter cf the pillar, and 
d=the inside diameter cf the pillar. 
Using a safe fiber stress s 3.000 pounds per square inch, 
the above mentioned equation reads: 
a (Di'—d') 


i — XS (18) 


32D 
Assuming ‘an outside diameter of 24 inches, the inside diam- 
eter d is found by transposing the formula (18): 


2 32 M, D 
a= D+ — 


S87 


(19) 


and substituting the values: 


4 32 x 1,755,000 x 24 
d=, | 244— 


3000 3.14 

As mentioned before, not cnly the bending moment, but 
also the direct vertical loads Q and Q, must be considered. 
As the bending moment produces a tensile stress on one 
side of the column and a compressive stress on the other side, 
the additional vertical loads Q and Q, naturally increase the 
compressive and reduce the tensile unit stress somewhat. 

The unit stress in the pillar caused by the vertical loads is 


a 2+ Q, 15,000 
$= ——_ = ~ == 1387 pounds per square inch. 
Area 110 


110 square inches is the sectional area of the pillar at the 
dangerous section. 

The sectional area of the pillar was calculated for a bend- 
ing stress of 3,000 pounds. Adding the unit stress for the 


= 20% inches. 


(20) 


the foundation bolts and to the weight of the pillar. 
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bending moment and the unit stress for the vertical loads, the 
actual compressive unit stress is found. to be: 
3,000 + 137 = 3,137 pounds per square inch. (21) 
Subtracting the unit-stress produced by the vertical loads 
from the unit bending stress the actual tensile stress s, in 
the pillar results: 


3,000 — 137 = 2,863 pounds per square inch. (22) 


Vertical Tie-rods 
The vertical tie-rods, connecting the crosshead with the 
lower end of the bocm, receive the vertical component of the 
tensile stress 7’ in the ties, and the vertical component of the 


compressive stress C in the boom, or what is the same, the 
added loads Q and Q,. 


Q, == Q + Q, = 15,000 pounds. 


in which Q, = the stress in the two vertical tie-bars. 
Each of the two tie-rods receives half of this load or 7,500 


(23) 


pounds. Using a safe unit fiber stress of 10,000 pounds, the 
7,500 

area of one tie-rod is = 0.75 square inch, with a cor- 
10,000 


responding diameter of one inch. 


Pintle 
The reaction P, on the pintle (see Fig. 3) is caused by the 
loads Q and Q,, whose moments about K must equal the mo- 
ment of P, about the same center: 
CMa nO e—_ Phe (24) 
and this formula transposed and the values substituted 
. “10,000 X 138 + 5,000 x 3%4 


1B SS 19 = = 18,280 pounds (25) 


8 
The reaction P, produces a bending moment on the pintle, 
and referring to Fig. 3, this bending moment 
Pe 


(26) 
2 


in which LZ = the length of the pintle. 
L = 1% D,, the formula (26) reads: 


P,X 1% D, 


Assuming the length 


1 i 
9 


This moment has to be equal to the product of the section 
modulus of the sectional area of the pintle times the safe unit 


stress. The section modulus for a circular section being 
T 
—D,*, and assuming the safe unit stress s — 8,000 pounds 
5 
32 


the equation reads: ; 
P, ya lg D, us 


=—N,'s (27) 
2 32 
and transpcsing 
Pa X 1% x 82 
D, = -—— or (28) 
278 


“18,280 x 116 X 82 
Diz — = 4Y inches approx. 
2 x 38.14 x 8000 


and L ='1% x 4% = 6% inches. 

Besides the bending moment produced by the reaction P, 
the direct vertical loads Q and Q, also produce stress, and 
this stress per square inch is found by dividing the sum o! 
the vertical loads by the sectional area of the pintle in square 
inches: 

10,000 + 5,000 


— = 1,060 pounds per square inch. (29) 
14.19 
The maximum unit stress on the pintle is then: 
8,000 + 1,060 — 9,060 pounds per square inch. (30) 


Foundation Bolts 


Considering an axis A-A in.Fig. 4, which shows a plan of the 
base of the pillar, the sum of the moments of the overturn- 
leads Q and Q, about this: axis must be equal to the sum of 
the resisting moments. The latter are due to the stress in 
This 
weight can easily be calculated as the cross-section of the 


10 RAILWAY 


pillar is already known, and in this case is found to be: 
Q, = 5,000 pounds. The moments of the overturning loads 
with respect to axis A-A are: 


M,=@ (A—n) (31) 
or , 

M,=10,000 (183 —1%%4) = 115,000 foot-pounds, 

M,=Q, (a—n) (32) 


M;=5,000 (8% —1%) =8,750 foot-pounds, 
in which n—distance of the foundation bolts from the cen- 
ter of the crane. In this case nm is found by scaling to equal 
1% foot. 

The sum of the overturning moments = 

M, + M,; = 123,750 foot-pounds. 
The resisting moments of the foundation bolts are: 
M, =2P.n + (PP; <2) 


(33) 


in which P, equals the stress in one foundation bolt. The 
‘resisting moment of the weight Q, of the pillar is: 
M, = Q,n = 7,500 foot-pounds. (34) 


The sum of the resisting moments is therefore equal to 
M,+ M,=2P.n+ (2P, X 2n) + Qin (35) 
and transposing 
(Mu, ae Wk) M, 
ee (36) 


- 3— 


6n 
Substituting the value s, the stress on one foundation bolt 
123,750 — 7,500 


3— 


= 12,910 pounds. 
6x 1% 
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Fig. 3. Pintle of Pillar 
Crane 


Fig 4. Layout of Arrangement of 
Flange Bolts 
Using a safe unit stress of 12,000 pounds, the area of one 


12,910 
bolt is 


= 1.08 square inch with a corresponding diam- 
12,000 


eter of 1% inch. 

[The calculation of the foundation bolts as here given is 
correct only on the assumption that the base flange of the 
crane and the bolts are made of inelastic materials. For a 
more fundamental treatment of the subject of foundation 
bolts, see MacuInery, December, 1906, engineering edition: 
Flange Bolts (reprinted in MacninrrRy’s Reference Series No. 
22). For an article on the Working Strength of Bolts, which 
should also be considered in this connection, see MACHINERY, 
November, 1906, engineering edition. (Also reprinted in 
Reference Series No. 22).—Eprror.] 


Foundation 
Referring to Fig. 1, we find the moments which tend to 
overturn the crane with its foundation about an axis passing. 
through e to be: 
sum of overturning moments = 


o(--F)-0(-2 


This sum cf the overturning moments is 
moment of the combined weights Q, of the 


(37) 


resisted by the 
foundation and 


the pillar: 
D 
sum of resisting moments = Q, — (38) 
2 
‘ne equation of moments therefore reads: 
D D D 
Q{4—-——]4+% o->)= 5 (389) 
2 2 2 


and transposing 
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Chee (40) 


wih | 


“assuming the diameter D of the foundation to be 9 feet and 


substituting the values: 


10,000 (13 — 4%) + 5,000 (8%, — 4%) 
= 17,500 pounds. 


b= 
4%, 

Deducting from this combined weight of foundation and 
pillar the amount for the latter, we get the theoretical weight 
of the foundation: 

17,500 — 5,000 — 12,500 pounds. 

Using a factor of safety of 3, the weight of the actual foun- 

dation must be: ; 
12,500 < 3 = 37,500) poundsier 

Having calculated the different parts of the crane as de- 
scribed it is good practice to test the pillar for its rigidity, as 
the amount of deflection must not be too great. The load on 
the unsupported end of the pillar was found by formula (25) 
to be P, = 18,280 pounds. The deflection N in inches is: 

Ph 
Nee 


(41) 
3 HI 
in which 
h =the height of the pillar in inches — 96 inches, 
# =the modulus of elasticity = 12,000,000 for cast iron, 


T . 
I=the moment of inertia = — (D*— @*) =7,257. 
64 
Substituting these values we find the deflection 


18,280 x 96° 
YS re ep NINE? ine a 
3 X 12,000,000 X 7,257 
or about 1/16 of an inch, which is not excessive. 


* oe ¥ 
INTELLIGENT USE OF LABOR-SAVING MACHINERY 


It is one thing to use ‘labor-saving machinery in order to 
permit rapid production and to conserve the energies of 
workmen, so as to produce a better product with greater 
rapidity, and quite another thing to use labor-saying machin- 
ery simply to avoid work. In one case there is economy of 
production, while in the other case there is wastefulness of 
production. An illustration came to our attention not long 
ago in the building of a fence in City Hall Park, New York. 
This fence is made of one-inch heavy pipe, supported in suit- 
able posts. To prevent it being made a roosting place by 
loafers “anti-sit-downs”’ were fastened to the top rail with 
one-quarter inch stove bolts. To drill these holes, a port- 
able gas engine and electric motor were provided to drive 
an electric drill. The cost of the outfit and a suitable charge 
for its depreciation undoubtedly made the cost of drilling 
the holes considerably greater than it would have been had 
they been drilled by improved breast drills, with power feed 
and chain support. These useful little tools are capable of 
putting a hole through a one-inch pipe in a very short time, 
and the cost of equipment is very low. Labor-saving machin- 
ery should be something more than “labor-saving”; it should 
be production-increasing and economical as well. 


* * * 


When the De Laval steam turbine was first brought into 
the market, the units were small and there was no condensing, 
and the result was a high steam consumption. Subsequent 
improvements, however, have tended to reduce the steam con- 
sumption so materially that this type of steam turbine now 
claims a place among the most economical motors. In refer- 
ring to the figures below it should be borne in mind that the 
steam consumption refers to effective horse-power, while in 
many cases it is customary to give the steam consumption 
per indicated horse-power. One 500 horse-power turbine in- 
stalled at Stockport, Great Britain, shows a steam consump- 
tion per effective horse-power of 13% pounds per hour; another 


‘of 330 horse-power installed in St. Petersburg, Russia, shows 


a consumption of 121% pounds per hour. 
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LOCOMOTIVE REPAIR -‘SHOP PRACTICE-2 


THE C. M. & ST. P. R.R. SHOPS AT MILWAUKEE 
ETHAN VIALL* 


In this article, which is a continuation of the one published 
in the August number, the practice in the tool-room, boiler, 
and blacksmith shops will be specifically treated, and in 
addition descriptions of the tools and methods employed in 
connection with other branches of locomotive repair work 
will be given. 

In the tool-room, which is in charge of Gust. Gstoettner, 
everything is neat and up-to-date as is evident by the illus- 
tration, Fig. 38, which shows the. arrangement of the gear 
and milling cutter rack which is a model for any shop. Flue 
expander segments are all made in the tool-room, and the 
special mandrels used to hold the segments while they are 
being turned, are shown at A, Fig. 39; some of the unturned 
segments are shown at the right. At B is shown the way the 
segments are held together while being placed on the man- 
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Fig. 38. Gear and Milling Cutter Rack in the Tool-room 


drel. The clamping collar shown is removed as soon as the 
mandrel nut is tightened enough to hold the parts securely. 
At @ are shown three sets of finished segments held together 
by heavy rubber collars until wanted for use. The steel 
from which these segments are made is bought already drawn 
to the right sectional shape. It is then cut up into the 
right lengths and the ends, beveled sides and narrow edge 
ground on the grinder shown in Fig. 40. A special clamping 
device, A, holds the parts while the ends are being ground 
and another clamp B holds them while the narrow edge is 
ground, The device used to hold them while grinding the 
bevel, is out of sight behind the wheel. 


Boiler Shop Kinks 
In the boiler shop the common pneumatic flue swage used 
in most railroad shops, has a rapid-stroke pneumatic welding 
swage or die, placed on one side as shown at A and B, Fig. 
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Fig. $9. Flue Expander Segments and Tools used in making them 


43. After a new end has been placed on the flue and weld- 
ing heat taken, it is placed in this die and the air turned 
on by means of the hand lever shown. The rapid blows com- 
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plete the job in a hurry, and apparently do it just as well as 
the usual rolling device used for welding. 

Ends of flues are cut off in the pneumatic trimmer, Fig. 41, 
and repair ends are cut off and one end beveled in the ma- 


Fig. 40. Special Grinder for Flue Expander Segments 


chine shown in Fig. 44. This machine has a two-jawed 
pneumatic chuck A, for holding the flue which is being cut 
into short pieces. The principle of the operation of this 
machine can be understood by examining this and the follow- 
ing engraving. The bevel on one end of the pieces is ob- 
tained by using a wide cut-off tool straight on one side and 
beveled at about 45 degrees on the other. 

Fig. 45 is the same machine with a taper reamer placed 
in the pneumatic chuck A, for the purpose of beveling and 
removing the burr from the inside of the short piece of flue 
held by the hand clamping levers C and D. A large number 
of fiue end repair pieces can be cut off and one end reamed 
in this machine in a very short time. 


Assembling Springs 
In the spring department of the blacksmith shop, springs 
are assembled and compressed ready for the band by the 
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Fig. 41. Pneumatic Flue-cutter 


clamps shown in Fig. 46. After the hot band has been slipped 
into place, the clamp is removed and the band and spring 
compressed in the steam bulldozer shown in Fig. 47. While 
the pressure is on, the sides of the band are hammered down 


closely onto the 
spring with Top 
sledges. Pressure 
is kept -on the 


ccol enough to 


band until it is | 
' | 
' | 
hold the spring 


leaves firmly  to- ? SIDE 3 
gether, Machinery, N. Y. 

Scrap metal is Fig. 42. The way a Bar is upset in the Middle 
“baled” and then by a Bulldozer 


welded. and forged into billets or slabs and then a number of 
these slabs are welded together, and forged into various loco- 
motive parts. Fig. 48 shows nine of these slabs ready to be 
heated, welded and forged into a driving-axle under one of 
the big steam hammers. 
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Special Bulldozer Formers 

Charles G. Juneau, who has charge of the blacksmith shop 
of the new car department, has some very unusual bulldozer 
forging and bending forms. 
The first piece of work here 
shown is really a forging job, 
but Mr. Juneau has contrived 
to do it in good shape on a 
bulldozer. The operation con- 
sists in upsetting the metal at 
the middle of a bar of iron 
which is afterward bent into 
a U-shape, the object being to 
give the piece more strength 
at the bend than would other- 
wise be the case, and allow for 
the stretching of the metal on 
the outside at this point. Fig. 
42 shows the manner in which 
the bar is upset and shaped at 
the middle, and Fig. 49 shows 
how it is done, the piece in 
this case being intended for an 
axle hanger. To start with, 
the bar is heated at the mid- 
dle for seven or eight inches; 
then it is placed in the’ ma- 
chine and formed at one stroke 
by the ram shoving the Dar 
against the stop A, which up- 
sets it, after which the arm B 
wedges die C over against the 
other half D, completing the 
shape. 

The bars used for swing 
hangers, are upset in the same way, and are then bent as 
shown in Fig. 50, the bar being shown at F just as the former 


Fig. 48. 


Fig. 44 Machine for Cutting and Beveling Flue Repair Ends 


Fig.46. Compressing a Locomotive Spring before the Band is put in Place 


is starting to bend it, and at G is shown the way it looks at 
the end of the stroke. The partially made swing hanger is 
now placed in the former shown in Fig, 51. This engraving 


Pneumatic Flue-swage and Welding Die 
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shows the part with one end bent around and the forming 
ram in position for the bending of the other end. On the 
first stroke in this bender the end that is farthest from the 
ram, is bent up far enough to 
be out of the way as the other 
end is bent around. As the 
metal is red hot, this bending 
up of the one end is easily 
done and as easily tapped 
back into place with a ham- 
mer, before placing it on the 
form for the final bend. The 
construction of this former is 
too clearly shown to need ex- 
planation, except that the part 
of the end of the forming ram, ~ 
that is under the guard plate, 
is of practically the same 
shape as the part that shows, 
a roller being used on the 
contact parts of both sides of 
the end. The coiléd spring is, - 
of course, to keep the ram 
against the forming guide dur- 
ing the entire stroke. After 
the ends are bent to place, 
they are ‘welded in the dies 
shown in Fig. 52, which are 
also used in a bulldozer. 
Cylinder carrier brackets are 
cut to length, drilled and then 
shaped on the former, Fig. 54. 
A finished bracket is shown 
leaning against the end of the 
truck on which the former is 
placed. The bracket is located correctly in the bending form, 
by means of a hole drilled in the middle of the bar into which 


Fig. 47. Compressing Spring Bands in a Steam Bulldozer 


a pin in the form, operated by the small hand lever A, is 
inserted. 


_ Eye-bolts are formed at one stroke, in the former shown in 
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Fig. 48. Steel Slabs to be welded and forged into a Driving Axle 
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Fig. 50. Former for Making Swing-hangers ig. 51. Completing the Bending Operation on a Swing-hanger 
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Fig. 54, Forming a Cylinder Carrier Bracket Fig. 55. An I-bolt Former 


14 RAILWAY MACHINERY September, 1909 


A. On the stroke of the ram the hinged piece B shoves the 
cross-slide over, pushing the end of the bar around the form 
pin far enough for the part C to catch it and complete the 


Fig. 55. The rod from which the eye-bolt is to be made, is 
heated and thrust in against the stop A, and on the stroke of 
the bulldozer ram, the part C being longest, pushes or wedges 
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Fig. 56. Tool for Pressing Air Hose Couplings into Place Fig. 57. Tool for Compressing Air Hose Clamp Collars 


bend, the final motion of the part C being exactly the same 
as that of the corresponding piece on the eye-bolt bender. 
Repairing Air-brake Couplings 
Air-hose couplings are forced into the ends of the new 


the part B over, forming a part of the eye. Part D next 
strikes the projecting end of. the rod, bends it part way 
around and then coming in contact with the bevel, shoves it 
over, completing the eye. The recess B is intended to be 
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Fig. 58. Air Valve Lift Gages Fig. 59, The Babbitting Room 


used when connecting a chain to the eye-bolt, the end jiink hese lengths in the little device shown in Fig. 56. Fhe hose 
of the chain being slipped into the recess and the end of the’ is held and locked by the eccentric lever A and the coupling 
rod passed through it and bent as usual. is shoved into place by pulling on the lever B. The locking 
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Fig. 60. Babbitting the Side of a Driving-box Fig. 61. Heating the Driving-box preparatory Fig. 62. Heating a Cross-head preparatory 
to Compensate for Wear to Babbitting to Babbitting 


Fig. 53 shows how hinges are made, which is very similar collars are compressed, while the bolt and nut are put in 
to the forming of an 'eye-bolt. The bar heated on the end, is place and tightened, in the clamping device shown in Fig. 57. 
placed in the former and locked by the eccentric hand lever The gages used to measure the amount to take off of the 
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plugs in a Westinghouse air pump, in order to allow the 
proper valve lift, are show in Fig. 58. These gages are of a 
simpler form, but made on the same principle, as those 
shown in Fig. 33 (page 662), of the May number. The mova- 
ble slide in the center is made of such a length, that when 
the shouldered end is placed in the plug opening and the 
center piece pushed down on top of the valve, the distance 
from the other end of the slide, to the ends of the fork, 
indicates the length the plug should be from its shoulder to 
its end, in order to allow the valve to lift just right. Fric- 
tion alone is depended upon to hold the slide of the gage in 
whatever position it is set. 
Babbitting Jigs 

The babbitting room, Fig. 59, is a very complete little 
department all by itself, but under the general supervision 
of the machine shop foreman, Fig. 60 shows the way the 
sides of the driving-boxes are faced with babbitt. A special 
ring is laid on the box, and two pieces held in place by a 
loop spring, completes the “mold.” Babbitt is then poured 
into this mold and the job is done. Before using this mold, 
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Fig. 63. Metallic Packing for Piston-rods and Molds in which it is cast 
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‘Fig.’ 65. Rolls for Flattening and Sizing Copper Wire for Gaskets 


however, the box must be heated and tinned on the side in 
order to make the babbitt stick properly. The heating is done 
as shown in Fig. 61. The driving-box is placed on a little 
four-wheeled iron truck and run under a big hood. A pan 
containing burning coke is then set on top and the heat 
forced down onto the side of the box by an air blast as shown. 
After being sufficiently heated, the coke pan is removed, the 
truck pushed along a short distance, and the end of the box 
tinned with solder and the babbitt put on as already shown. 

Fig. 62 shows the heater used to heat crossheads previous 
to putting on the babbitt liners. These liners are molded by 
clamping an iron band around the edge of the surface to be 
babbitted, which has been previously tinned, the whole process 
being similar to the way the driving-boxes are babbitted. 

Metallic packing is made in a department in charge of Mr. 
Edwards, who has ,een with the company nearly forty years 
and has patented a number of things now in common use on 
railroads. Fig. 63 shows a set of Edwards piston-rod pack- 
ing rings, and the three molds used to produce them, Another 
set of packing molds and a sprue cutter are shown in 
Fig. 64. 
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Wire Gasket Practice 

Considerable difference of opinion exists in various railroad 
shops as to the best method of making or applying copper 
wire gaskets for dome covers and steam chests, some lapping 
and brazing the ends and others just butting them together. 
Mr. Edwards’ method is to first run the wire through flat- 
tening rolls, Fig. 65, in order to give it a uniform thickness, 
and then to force the wire edgewise into a groove cut for 
the purpose. Fig. 66 shows a dome cover in which a gasket 
has been inserted in this way. The ends of the gasket are 
beveled to about 45 degrees and are fitted closely together in 


‘the groove, but not brazed or soldered in any way. 


* * * 


PURE AIR LAW FOR WORKMEN 


Cc. M. RIPLEY* 


The new labor law requiring a supply of fresh air for 
employes of work-shops and factories, reads as follows: “The 
owner, agent or lessee of a factory shall provide, in each 
workroom thereof, proper and sufficient ventilation; if exces- 


Fig. 66. A Dome Cover with Copper Wire Gasket in Place 


sive heat be created or if steam, gases, vapors, dust or other 
impurities that may be injurious to health be generated in 
the course of the manufacturing process carried on therein, 
the rooms must be ventilated in such a manner as to render 
them harmless, so far as is practicable.” 

Mr. William W. Walling, chief factory inspector for the 
state of New York, interprets the law as follows: 

“As defined by Dr. John S. Billings, perfect ventilation 
means that any and every person in a room takes into his 
lungs at each respiration, air of the same composition as 
that surrounding the building, no part of which has recently 
been in his own lungs or those of his neighbors, or which 
consists of the products of combustion generated in the build- 
ing, while at the same time he feels no currents or drafts 
of air, and is perfectly comfortable as regards temperature, 
being neither too hot nor too cold. How much air is required 
to meet these conditions? Not less than 2,000 cubic feet per 
hour for each person, with the same amount per hour for 
each cubic foot of gas consumed whether for light, heat or 
power.” E 

* Address: 45 W. 34th St., New York City. 
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Is this Amount Arbitrary? 


Some landlords in New York City have put forth the:claim 
that the amount of fresh air specified by the Department of 
Labor is an “arbitrary quantity.” Several authorities on the 
subject of ventilation who have been consulted in the matter 
and who are also entirely disinterested agree that 2,000 cubic 
feet per hour per person is common practice and is based 
upon definite laws or rules which have been followed for 
many years in the design of ventilating systems. 

The Architects’ and Builders’ Pocketbook, compiled by Mr. 
Frank E. Kidder, states that 1,800 cubic feet per hour per 
child should be the standard for school buildings, this amount 
being required by law both in Massachusetts and New York. 
It further states that in buildings more closely packed, and 
occupied for a longer period, the air supply should be from 
2,000 to 2,500 cubic feet per hour per person. In giving an 
example of a school-room of certain dimensions, he shows 
that the standard amount of air would result in the air in 
the room being changed about eight times per hour, which 
certainly does not appear to be an excessive amount. 

Since the above applies only to buildings where people sit 
quietly, or for buildings where only children congregate, it is 
difficult to see how the New York Department of Labor can 
justly be accused of an “arbitrary” action. 

Mr. Percival Robert Foses, consulting, heating and venti- 
lating engineer of New York City, states that he has found 
the rate of 2,000 cubic feet per hour per person a satisfactory 
and conservative working basis. This was used in design- 
ing the ventilating equipment of the large department store 
of B. Altman & Co., in the Rikers Island Penitentiary, in 
the Baltimore Stock Exchange, and in the new Hearst Build- 
ing at San Francisco, as well as in others; and he stated 
that the operating expense for a system laid out on this 
basis has not been found excessive, and will not be if due 
care is taken at the time of installation. 


Example of a Loft Building 


In a loft 25 feet wide and 100 feet long, containing 80 work- 
men, and lighted with electricity, the amount of air required 
would be 80 times 2,000=160,000 cubic feet per hour. This 
amount of air per hour would move at fhe rate of about 
Y% mile per hour, and would be sufficient to change the air 
in the loft six times per hour, assuming a ten-foot ceiling. 
Since the Massachusetts and New York State laws for school 
rooms require eight changes per hour and since some authori- 
ties recommend even 50 per cent in excess of this, it appears 
that the action of the factory inspector hardly comes within 
the definition of the word “arbitrary.” 


Gas Lighting 


Dr. Daniel R. Lucas of New York City states that it is a 
well-known law of hygiene that one gas jet will consume as 
much oxygen as five persons. Since electric lighting, thanks 
to the new high efficiency lamps, has been reduced in cost 
50 per cent or more, it appears that the easiest way to com- 
ply with the labor law regarding ventilation would be. to 

, abandon gas lighting. In New. York City especially this 
would seem advisable, as electricity can be bought by meter 
from the street or from the power plant downstairs. 

Since the vitiating effect on the air of the average gas 
light is equivalent to that of five persons, it can be readily 
seen that the ventilation required will be reduced 5/6 by 
abandoning gas light, assuming one gas jet to each work- 
“man, or, stating it in another way, the landlord who clings 
to gas lighting must install ventilating apparatus six times 
as large as would be necessary if electric light were used. 
This calculation is also based upon conditions where one gas 
jet is provided for each workman. 


Operating Costs 


The operating cost for a ventilating system is made up of 
two items: (1) Power for turning fans; (2) Additional heat 
for incoming air. In a loft building where the tenant will 
pay for the power, and the landlord will pay for the extra 
heat required, since heat is included in the rent, the expense 
will be divided automatically. It will here be noticed that 
the adoption of electric lighting will cut down the operating 
expenses to’. a remarkable degree. This cut in expense will 
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jbenefit the tenant, since a much smaller ventilating motor 
will be required, and it will also benefit the landlord because 
less air will have to be drawn in, and hence the cost for 
heating will be diminished. 

In large systems the services.,of an expert heating and 
ventilating engineer would probably prove valuable, and it is 
possible to SO design the equipment that a judicious “recircu- 
lation” of the air from halls and basements will effect an 
economy in the fuel bill. This air is seldom impure and 
requires much less heat than if cold air were brought in 
from outside. It. is also possible in buildings where high 
pressure steam is available, or where boilers which have 
been run at low pressure steam can be run at a high pres- 
sure, to adopt the following policy: Provide steam engines 
to operate the fans and turn the exhaust steam into the heat- 
ing coils, thus getting a double use out of the steam and cut- 
ting down the electricity bill. This idea could be carried 
still further in many instances, and economies could be made 
(especially in the winter) by abandoning electric pumping, 
and again reducing the expense for electricity. This is the 
stock ‘argument of the advocates of isolated plants, who con- 
tend that great economies result in buildings of a million 
cubic feet or more, if engines are installed and electricity is 
made on the premises. It is a fact that steam at high pres- 
sure contains only about 6 per cent more heat than steam 
at low pressure. Thus the argument that electricity can be 
made and a building heated with exhaust steam, is advanced. 
The layman does not appreciate one very peculiar fact about 
steam: that at 5 pounds pressure it is only about 6 per cent 
cheaper to make than at 100 pounds pressure, showing that 
the cost does not increase in proportion to the pressure. 

In the future it is probable that factories and loft buildings 
will be equipped with ventilating apparatus at the outset, 
with the ducts concealed in the walls and the fans located in 
the basement. A model building of this character has re- 
cently been completed at 37-43 West 26th St.; New York City, 
in which the landlord at the time of construction had the 


' ventilating system installed at his expense, after the design 


of a prominent consulting engineer. Thus the cost of operat- 
ing a system and the responsibility of maintaining it in good 
condition does not rest upon the tenant. At the present 
writing (June 17) we are informed that the owners of the 
West 26th St. corporation, with offices at 725 Broadway, have 
already rented eight out of the twelve floors, a flattering 
reception and appreciation of the advantages they have to 
offer. 


Importance of Pure Air in the Industries 


In the report of the United States Bureau of Labor at Wash- 
ington, D. C., it is shown that deaths among factory workers 
due to consumption were divided as follows: 
Employes exposed to metallic dust............. 
Employes exposed to mineral dust............. 


Employes exposed to vegetable fiber dust....... 24.8 per cent 
Employes exposed to animal and fiber dust..... 32.1 per cent 


It was also shown that the highest consumption mortality 


36.9 per cent 
28.6 per cent 


existed among operators of grinders, and 49.2 per cent of all 


deaths were from that disease. 

An ingenious conclusion was reached by Mr. Frederick L. 
Hoffman of the Prudential Life Insurance Co., based on this 
report. It is his opinion that by intelligent methods of ven- 
tilation and dust removal the consumption death rate among 
the wage earners could be so reduced as to result in an annual 
saving of 22,238 lives. This would add, quoting the Engi- 
neering News, “15.4 years of life for every death from con- 
sumption avoided by rational conditions of industrial life.” 
Such a gain would represent a total of 342,465 years of addi- 
tional life, and by just so much the industrial efficiency of 
the American nation would be increased. Placing the eco- 


nomic value of a year’s life time at only $200, the total aver- 


age gain to the nation would be $3,080 for every avoidable 
death of a wage earner frcm consumption, representing the 
enormous total of $68,493,000 as the annual financial value 
clearly within the range of practical attainment. Therefore, 
nothing within reason should be left undone as a national, 
state, individual, or social duty to prevent that needless but 
now enormous loss of human life from consumption due to 
the unfavorable conditions in American industry. 


Saray CO 


Pee 
Paton a, 


ee ee ae i is 
a a ar 


Cea, 


PEA Hae rey eb ie 


September, 1909 RAILWAY 


MAKING SOLDERLESS CANS FOR FOOD 
¢ PRODUCTS 


RALPH E. FLANDERS* 


For a number of years, in riding out of New York on the 
“Shore Line,’ the writer has noticed on the right-hand side 
of the track, shortly after leaving Mt. Vernon station, an un- 
usually neat and attractive group of shop buildings. The 
sign on the roof of the main building reads “Max Ams Ma- 
. chine Co.” with some supplementary reference, which escapes 
the memory at the moment, relating to a process of manu- 
facturing a sanitary, solderless can. While he has seen this 


even rut 
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Fig. 1. Slitting Rolls with Double Cutting Edges and Self-contained 
Grinding Attachment 


sign for several years, and. has always felt a twinge of curi- 
osity at each passage, it was only within the past few weeks 
that he embraced the opportunity to become acquainted with 
the men who are working at this place and with the work 
which they are doing. 

The product of the shop and the methods of manufacture 
were found to be fully as interesting as the exterior gave 
promise of. Besides the line of work indicated by the sign, 
which now forms but a small part of the firm’s output, the 
shop was found to be building a general line of tools for 
sheet metal working. 
There was evidently 
also a lot of contract 
work of various kinds 
going through the 
shop, both special 
machinery and tools, 
and it was evident 
that the mechanics 
here stand ready to 
tackle any job in 
sight in the line of 
small and medium 
metal working, tak- 
ing particular pleas- 
ure in undertaking 
stubborn problems 
ethat have long re- 
sisted solution. 
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The Ams Sanitary 
Can 
But to get back to 
the sanitary cans. 
While this is now but 
small portion of 
Fig. 2. Two-roll Bending Machine with Simple their work, it is a 
Adjustment for Radius of Curvature : * 

most interesting one, 
and with the permission of Mr. Ams some of the methods and 
machinery employed by this process are here illustrated and 
described. This system undertakes to make a can hermeti- 
cally tight without the use of solder, brazing of any sort, or 
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heat, the process being a cold one. This statement refers: 
strictly to the sealing of the top and bottom of the can. The 
side seam is a new lock-seam which prevents any solder fron, 
the outside of the can body entering the interior of the can. 
The inside of the can is absolutely free from solder or acid, 
and a process which does not employ acids or other fiuxes, or 
solder of any kind, has immense advantages from the sanitary 
standpoint. 
Making the Body of the Can 


The making of the body of the can will first be described. 
This does not differ materially from the process usually fol- 
lowed. Sheets of tinplate are first run through slitting rolls, 
such as shown in Fig. 1, and cut into strips of the proper 
width for the body of the can to be made. After thus being 
passed through lengthwise, the adjustment of the rolls may 
be altered, and the strips passed through again crosswise, thus 
cutting them into blanks of the size required. 

Two or three improvements in the construction of these 
slitting rolls may be noticed. In the first place the cutters 
themselves are provided with cutting edges on both sides. 
This is an advantage oftentimes in setting them for work on 
narrow strips; and giving two edges in place of one doubles 
the life of the cutters as well. The principal improvement 
in the construction, however, relates to the sharpening of the 
cutting disks, which is done while they are in place in the 
machine. The attachment for performing the operation is 
seen on the receiving table in the illustration. It is a cup 
emery wheel, driven by a belt from an overhead drum and 
mounted on the swiveling holder seen on the bar beneath the 
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Fig. 3. Compound Punch and Die for Turning Can Cover 
shown in Fig. 4 


table. By swinging this table down out of the way and drop- 
ping the delivery rolls, the disk cutters are exposed to the 
action of the emery wheel and the sharpening can be pro- 
ceeded with expeditiously and effectively. 

After thus cutting the blanks to the proper dimensions, they 
are bent into cylindrical form by the rolling machine, shown 
in Fig. 2. This has but two rolls in place of the three often 
used for such work. The blank is fed from the table C be- 
tween rolls A and B. After passing through, the edge passes 
the guide plate D and is by it turned up about roll A. The 
radius of the curvature thus produced is regulated by adjust- 
ing screw E, which rocks guide plate D about the axis of roll 
B. This machine takes the blanks as fast as a dexterous 
operator can feed them between the rolls. 

The soldering of the side seam may be done by hand with 
special fixtures, or on any of the commercial machines pro- 
vided for the purpose. The makers have developed an auto- 
matic machine for this work in which the cylindrical sheets 
are placed by hand on a series of forms, which are in- 
dexed about a vertical spindle. As they are being pressed 
on the forms the edges pass under brushes which lay on the 
acid ‘flux. The next indexing of the spindle brings the work 
to the soldering iron, where strips of solder are laid along 
the seam, being cut off and smoothed on by a mechanically 
operated iron, heated by gas. In the third position the work 
is allowed to cool, and in the fourth it is removed from the 
form, leaving it ready for the next piece. 
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The final operation on the body of the can is that of flang- 
ing to the form shown in the sketch at A in Fig. 4. This 
flanging is done in a simple and obvious way by inserting 
the work in rolls, which rotate it and turn up the edge as it 
revolves. 

Making the Covers 

The can covers are blanked and formed from the sheet in a 
single operation by a double action die, shown in Fig. 3; the 
shape given to them is indicated in the upper left-hand cor- 
ner in Fig. 4. A sheet is laid in the die against stop H# in 
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THE COMPLETED SEAM 
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Fig. 4. The Sequence of Operations followed on the Double 
Seaming Machine 


Fig. 8. The descent of the punch cuts out the blank between 
die B and punch ring G. The continued descent of the ram 
holds this blank firmly between G@ and pressure ring C, which 
is supported on pins D, which, in turn, are acted on by heavy 
rubber springs beneath the bed of the press. The spring 
plunger H also serves to hold the blank on the inside against 


FLATTENING THE SEAM 
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SIDE VIEW 
Fig. 5. Side Blevation of the Double Seaming Machine 


forming die Ff. Pressure ring K, supported by springs L, 
bas been holding the stock meanwhile. The blank thus cut 
out and held, is formed between dies J and F and ejected on 
the up stroke by the springs acting on members OC, H and K. 
As mentioned, the forming of the joint between the cover 
and the body is a cold process. It would be difficult to make 
this joint tight on a metal to metal fit, a leak being liable to 
occur near the seam of the body. To prevent this, the can 
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covers are fed into an automatic machine, which deposits a 
very thin coating of an odorless and harmless compound 
in the groove of the cover, where the joint is made. This ma- 
chine, which we are unable to show here, is simple and ef- 
fective, and furnishes the means for rendering the can abso- 
lutely air-tight. 


The Double Seaming Operation 

The bodies and the covers are now ready for the seaming 
machine, in which is incorporated the basic feature of the pro- 
cess. In the old process, the can cover is made with a flange, 
fitting the body and soldered to it by an automatic process. 
In this case, however, the body and the can are rolled to- 
gether into a double-lock seam by the series of operations in- 
dicated in Fig, 4. The can and cover are shown assembled 
at A. At B they are supposed to be held together and re- 
volved rapidly-in front of the first forming roller, which 
curls up the lips of the body and cover as shown, This roller 
then retreats and the second one comes up, flattening the seam 
firmly and neatly, as shown in progress at O, giving a result 
like that shown at D, where it is, however, shown somewhat 
loosely joined to more plainly indicate the construction. The 
seam is an exceedingly straight and neat one, and is rendered 
hermetically sealed by the lining process for the cap, pre- 
viously described. 

The machines for performing this seaming operation are 
shown in detail in Figs. 5 and 6, and in elevation in Figs. 7, 8 


Fig. 6. The Cam Mechanism of the Seaming Machine 


and 11. The can body is placed on a face-plate pivoted on 
spindle #, on which it loosely revolves. A similar face-plate 
is keyed to the upper spindle, driven by pulley D from driv- 
ing pulley A. The cover and body are held together between 
these two face-plates, the pressure for this purpose being ap- 
plied to spindle H# either by hand or automatically, as will be 
described. As soon as this pressure is applied the can com- 
mences to revolve rapidly. The two rollers are in the posi- 
tion shown at H in Fig. 5, side by side. The mechanism for 
actuating them is shown more plainly in Fig. 6, which repre- 
sents a view taken from the opposite side of the machine from 
that shown in the previous illustration. 

The cam-shaft K (driven by worm-gearing J and pulley C, 
see Fig. 5) carries cams L, M and M’, which. respectively op- 
erate levers R, O and O’. Lever R, by means of reach rod G, 
automatically raises spindle H, clamping the can and starting 
it to rotating. Levers O and O’, which are provided with 
wedge faces at their upper ends, as shown, enter one after 
the other between rolls mounted in back-stop P and slides Q. 
The latter furnish the support for rolls H and H’, which are 
thus brought successively into operation, forming the seam as 
shown in Fig. 4. The cam mechanism stops at the comple- 
tion of the operation, and is started again by the operator 
when the work has been removed and new pieces placed in th 
machine. 

In Fig. 7 is shown a machine of the same construction, but 
provided in addition with an automatic feed, the nature of 
which will be readily understood from the engraving. .The 
cans are fed between guides on the work-table, as shown, 
from which they are advanced step by step by a pair of holders 
on each side, which advance, seize the cans, move them up 
into place between the spindles, open out and retreat for an- 
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other hold. An automatic ejector is also provided for remoy- 
ing the work from between the face-plates. 

By the means just described, the cans are provided with a 
ody and a bottom. They are now filled with the product for 
which they are to be used. It should be noticed that this 


Fig. 7. Automatic Double Seamer for Cans for Food Products, from the 
One Pound to the One Gallon Size 


filling is done through the full opening in the top of the can, 
instead of through a small opening in’the cover, as is usual 
in soldered cans. This permits filling without special ma- 
ehinery, and without waste from slopping over outside of 


Fig. 9. Principle of the Machine shown in Fig. 8, when used 
for Square Cans 


small openings. It also permits the easy canning of bulky 
materials, such as large fish, fruit, etc. After filling, the cans 
are again put through the same machine, and the cover is 
rolled and seamed into place by the same process, without 
the use of acids and solders, as previously described. 


Seaming Machines for Square and Irregular Cans 

A modification of this seaming machine is shown in Fig. 8. 
This operates on the principle illustrated in Fig. 9. In this 
machine, the can, instead of revolving, is held stationary, 
while the rolls are rotated and run around the edge. This 
is done sometimes for round cans where it is not desired to 
rotate the can, and it is the method always followed for 
square and irregular shapes of cans. The principle of the 
device as applied to a square can is shown in Fig. 9. A is 
the stationary can, and B and B’ are the first and second 
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rollers. It will be seen that these are of a contour to match 
the outline of the can A, when their centers are rolled about 
it in a circle. The face-plate A, which presses down on the 
can, is stationary. The frame Z is revolved about it by the 
pinion F, meshing with gear teeth E. Journals are formed 
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Fig. 8. Automatic Double Seamer for Large Cans for Meat, Fruit, 
or Paint, up to Five Gallon Size 


in # for the spindles, which carry rolls B and BD’. 
ends of these spindles carry gears D and D’, 
stationary gear C. It will thus be seen, that as frame £ is 
revolved, rollers B and B’ will also be revolved following the 
contour of the can and face-plate at A. The pitch lines of 
gears D, C and D’ are shown in the lower diagrammatic view 
of Fig. 9. 

Suitable means are provided in the machine shown in Fig. 8 
for forcing first roll B and then roll B’, successively in 
against the work, and withdrawing them at the completion 
of the operation. A feed of somewhat similar construction 
to that of the machine shown in Fig. 7 is used. These ma- 
chines work with surprising rapidity, tossing the cans off so 


The upper 
meshing with 


Fig. 10. 


An Assortment of Can Covers sealed by the Cold Process 


fast that it would seem to be hard work to take care of them 
as they are delivered. 

This last machine is not only adapted to round and square 
cans, but to irregular shapes of the greatest variety: A few 
of these are shown in Fig. 10. The American cans have been 
standardized to definite dimensions and capacities, and few 
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fancy shapes are found among them nowadays. The two 
covers shown at the left of Fig. 10 are of Italian origin, and 
doubtless exemplify the artistic instinct of the race, which 
will show itself in a can of preserved fish as readily as in 


d | 


nine RUS zs 


Automatic Double Seamer for Condensed Milk Cans 
or Food Products 


Fig. 11. 


a marble statue or in an opera. This artistic instinct gives 

some difficulty to the man who lays out the rolls for forming 

the seam; but the job can be done to the queen’s taste never- 

theless, with care and experience on the part of the designer. 
i * * * 


In the manufacture of the best grades of leather belting, 
a comparatively small section of a hide is used, this being 
’ a strip about 30 inches wide extending. from the tail to a 
point just back of the shoulder, its length being about four 
feet. On account of the ignorance of most users of belting, 
and the difficulty of telling the grade of a belt except by use, 
certain leather belt makers are not over scrupulous as to 
the grades of leather entering their product, and we find not 
only is the section mentioned used, but flanks and other un- 
desirable parts which are doubled with first grades in double 
belting. A belt made up in this manner may not in appear- 
ance be inferior to a belt made only from first-class parts, 
but in use it is bound to give inferior service. The use of 
the poorer grades with the best grades of leather belting is 
particularly bad. The inferior grades soon stretch, throwing 
almost the entire stress of belt pull on the superior grade. 
The result of this uneven tension is to quickly deteriorate 
the belt. Probably a belt made up in this manner is inferior 
to that made of the poorer grades throughout. Making the 
belt of inferior grades throughout has the merit of equalizing 
the stretch, keeping both parts in even tension. 
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A NIGHT-SCHOOL COURSE IN BLUE-PRINT 
READING 


GEORGE A. HEPKE* 


From time to time there have appeared in technical maga- 
zines and journals articles pertaining to courses as taught 
in night schools, in which the best way to present such 
courses in order to get the desired results, was discussed. 1 
have followed these articles rather closely, but I do not 
remember having seen one in which the method of teaching 


blue-print reading is treated. No doubt, many of MACHINERY’s © 


readers will be interested in the plan I followed in teaching 
the subject to a night-school class composed of pupils who 
were working in the different manufacturing establishments 
and who were handicapped by not being able to read blue- 
prints. 

The idea was to cover about the same ground as a course 
in mechanical drawing, but in a much shorter period of time. 
The pupils desired to be able to read a blue-print correctly, 
but they did not want to spend the time necessary to become 
proficient in drawing. Nevertheless, they were desirous of 
understanding how projections, etc., are derived. At first a 
temporary schedule of instruction was arranged, but this 
had to be departed from during the course in order to meet 
the conditions. The course, as originally planned, was to 
include twelve lessons, one each week of 114 hour duration. 
On the opening night there were ten pupils in the class-room, 
who ranged in age from 20 to 35 years. They were all fol- 
lowers of mechanical trades in local manufacturing estab- 
lishments, working as molders, machinists, pattern-makers 
and core-makers. It was evident after questioning the pupils 
that it would be necessary to start with elementary work. 
They understood an object in the plan view, but as soon as 
it was turned and another view projected, they were at a 
total loss as to what the different lines then represented... In 
order to present this subject of projection as clearly as possi- 
ble, wooden blocks were made as shown in the different illus- 
trations, the construction of which will be explained in the 
descriptions of the lessons. These blocks, together with 


blackboard illustrated lectures, aided greatly in making things — 


appear simple and clear. 
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Fig. 1. Built-up Rectangular Prism used in teaching Projection 

In the beginning, the difference between perspective 
mechanical 
extensively 


drawing, and why the former cannot be used 


* Address: 210 Chestnut St., Hamilton, Ohio. 


in mechanical lines, was explained. In begin-— 


and. 
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ning the instruction in projection, a drawing of an assembled 
rectangular prism (built up of three parts) showing all the 
full lines but no dotted lines whatever, was made as shown 
at A, Fig. 1. As no dotted lines were shown, the prism 
appeared as though it were made of one piece, but in reality 


| 


ise phere Nea 


: Machinery, N.Y. 


B Cc 


Fig. 2. Another Built-up Block with which Various Forms can be 
obtained for teaching Projection 


it was composed of the three pieces; This prism was next 
projected as shown at B, after which it was taken apart and 
the pieces which formed it, projected as shown at C. This 
was done to illustrate how the channel through the center 
would be indicated on a drawing. Two of the three parts 
which form the prism were then placed together, as shown 
at D, which made it appear-like a solid block with a hole 
cut through it. This hole gave dotted lines in the end view 
as shown. To illustrate the need of dotted lines, I used clear 
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Fig. 3. Prisms, Cylinder and Cone, which were also used in 
teaching Projection 


glass as an example, and the pupils were told that if the 
piece as assembled were made of glass, the lines representing 
the hole cut through the prism would appear full, but as the 
piece was made of a non-transparent substance, dotted lines 
were used to represent lines that did not appear to the eye. 
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The square prism shown in Fig. 2 was the next object 
used, and about the same instruction was given as with the 
rectangular block. This prism was composed of one piece A, 
two pieces B, and one piece C. When these pieces were put 
together we had a solid square prism and by taking them out, 
projections in which dotted lines appeared were obtained. 
The next objects drawn were the hexagonal and octagonal 
prisms, after which cylinders and cones followed in the order 
mentioned. With the different prisms made as shown, we 
were able to get quite a number of combinations and projec- 
tions. 

At first, only projections of the complete solid bodies were 
taken as shown in Fig. 3. The blocks which were held to- 
gether by dowels, were then taken apart so that the project- 
ing of angular surfaces could be practiced. As shown in 


Fig. 4, all the lines were designated by letters, so that the 


corresponding lines in different views could be easily located. 
These letters were found to be a great aid. The idea in giv- 
ing the-pupils the angular projections was to fit them so that 
when they encountered round bosses or pads of other shapes 
shown at an angle on a drawing, they would readily see 
how the projections in the plan or other views were derived. 
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Fig. 4. The Blocks shown in Fig. 3 taken apart and used to teach 
the Projection of Angular Surfaces 


Five lessons were devoted to the routine just mentioned and 
projections were covered quite thoroughly, but this work had 
to be supplemented by practice still to follow. It was during 
these five lessons that I discovered that the pupils had the 
most difficulty in learning in what direction the object was 
turned or set up to get a given view. The wooden blocks 
proved very effective in overcoming this difficulty, as they 
could be turned in whatever direction was necessary so as 
to correspond with the different views on the blackboard. 
During the five lessons mentioned the pupils were given the 
task of making drawings on the board of the different blocks, 
after a cut-out or something of that sort had been indicated 
upon the blocks with chalk. They did fairly well with this 
work, which enabled the judging of their progress, and also 
whether or not they understood projections. 

The next step was to acquaint them with sections and 
sectioning. Different sections of simple objects, such as the 
blocks, for example, were drawn, and instructions given in 
following up a drawing in order to tell at just what point 
the section was taken when this was not indicated by letters. 
The type of sectioning for the different metals was also 
brought up, because in a great many assembly drawings 
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the kind of metal is not specified, the type of sectioning tak- 
ing care of that.* 

Taps and threads were next discussed, and the different 
ways of showing threads was explained. Thread pitch and 
lead were also brought up, and it was explained that where 
the number of threads and pitch are not given, it could be 
taken for granted that it was a United States standard thread 
or whatever standard the firm recognized. In brief, all of 
the kinks and short cuts that are in general use were ex- 
plained, such as showing shafts, etc., broken, driving fits, 
and the method of designating bearings on shafts, with cross 
lines. The object in explaining all these points was to famil- 
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Fig. 5. Type of Drawing used for the Elementary Exercises 
in Blue-print Reading 


iarize the pupils with such things, as I have discovered that 
the majority of mechanics have not the least idea what these 
short cuts and kinks represent and are often confused by 
them, 

The next subject treated was gearing. The different kinds 
of gears were described and the meaning of pitch diameter, 
outside diameter, pitch angle, turning angle, cutting angle, 
and the words addendum and dedendum, were thoroughly ex- 
plained. We then took up the drilling and tapping of flanges, 
and all the terms of abbreviations generally used for this 
work, such as B. C. for bolt circle, D. C. for diameter circle, 
2 Up for staggering center line, 1 Up for on center line 
were given. After,that the method of indicating center lines 
and dimension lines was explained, and also that the arrows 
at the intersecting lines show that the piece is of the shape 
given on the drawing for the length between the arrows. 
Scaling of drawings was also treated, and the method of get- 
ting the approximate dimensions of a piece with an ordinary 
2-foot rule when the dimensions are not given, and the draw- 
ing is made to scale, was explained. 

Up to this point a blue-print had not been touched, for my 
object was to so acquaint the pupils with the various points 
mentioned that they would make rapid progress when the 
blue-print reading began. The first blue-print used was that 
of an engine cylinder sole-plate, as shown in Fig. 5. This 
Simple drawing puzzled the pupils a little because of ques- 
tions asked them, all the points of the preceding lessons 
serving as a basis for the questions. Other blue-prints of sole- 

‘plates of different types were thoroughly covered by taking 
sections at different points and showing these on the black- 
board. As the students wanted to do a little work at home, 
I had them draw a section of the sole-plate through A, B, 0, 
D, HE, F. They did this work very well though they were 
somewhat confused at first. 

The next lesson consisted of engine disk cranks, a governor 
gear-box, and other prints which were a little more difficult 
than those of the preceding lesson. The same tactics were 
followed with these prints, and the pupils were also given 
more home work, with the result that a decided improvement 
was soon noticed in their sketches. More and more difficult 


* The practice of indicating the character of materials by cross- 
sectioning should be abolished. There are no_ generally accepted 
forms of cross-sectioning for the common materials even, and as for 
the less common materials, almost every draftsman feels free to use 
the form that appeals most to his fancy. In all cases the material 
should be plainly specified by name.—Ep1ror. 
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prints were used as the course continued, with the result. 
that at the end of the twelve lessons, the students had a 
very good idea how to read a blue-print correctly, but the: 
thing still needed was practice in order to develop this knowl- 
edge. 

They were now greatly interested and demanded that the 
course be continued for twelve more lessons, which was: 
granted. We resumed our studies where we had left off, 
always taking up something more difficult. Some of the les- 
sons consisted of drawings of large pieces, such as engine 
beds and cylinders, fly-wheels and other large castings. An- 
other line of blue-prints used were those of a 800-ton hydro- 
static wheel-press. All the different parts of this press were 
located in the assembly drawing from the details, and the 
work was conducted the same as if the class were machining. 
and erecting the complete machine. The pupils were also: 
required to draw sections of the various parts, such as the 
one illustrated in Fig. 6. After finishing with the press. 
prints, assemblies were dealt with, some of which were rather 
complicated drawings, until the end of the term. 

I do not claim that any of the pupils were experts at the 
end of the course, but I think that they had a good founda- 
tion for development. Had the pupils been familiar with pro- 
jections we could have covered the same course of study in 
a much shorter period, and also would have gained consider- 
ably more ground. Nevertheless, I am perfectly satisfied with 
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Fig. 6. Detail Drawing used in connection with more Advanced Work 


the results when the conditions under which we started are 
taken into consideration. The course as outlined in the fore- 
going would probably not work so well in another case, as 
everything depends upon the men and the conditions, but it 
will doubtless have suggestive value. 


* * % 


Referring to the item published in the July number of Ma- 
OHINERY on the use of “victimized power” in operating penny- 
in-the-slot machines, in which it was made apparent that the 
action of the operator was a necessary element in the suc- 
cess of such machines, attention is called to an article in 
the July 3 number of the Saturday Evening Post by Mr. 
Frederick Thompson, in which he points out that this is a 
prime factor in the success of all amusement enterprises. 
Those enterprises are most popular in which the people amuse 
themselves, the apparatus, game or device being such that 
the chief factors: in the sport are the people taking part. The 
tickler, witching waves, shoot the chutes, and other devices 
that have proven enormously popular afford as much or more 
amusement to the onlookers as to those who participate in 
the games. ‘ 
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ELEMENTS OF ASSEMBLING OPERATIONS* 


ALFRED SPANGENBERGt 


The machine shop operations usually discussed by various 
writers have been almost entirely associated with machine 
work. Aside from this, and a factor of equal importance, is 
the subject of assembling. In its broadest sense, assembling 
may be defined as the operation of combining and adjusting 
the separate parts of each unit in such a manner that these 
units, when in combination, will properly perform a predeter- 
mined function. The operation of fitting is often included in 
the work of assembling; under ideal conditions, however, a 
distinct line of demarcation can be drawn, so that the term 
“fitting” will only apply to the operation of machining. 


Fig. 1. 


Method of Gaging Clearances for Spindle Gears ina 
Lathe Headstock 


The purpose of this article is to show the possibilities that 
lie in developing methods of assembling that will ensure 
accuracy, economy and standardization, but before giving any 
concrete examples, it will be well to consider briefly the 
elements that directly affect the cost of assembling operations. 
The determination of proper methods and processes of assem- 
bling are peculiarly difficult, since the elements of human 
judgment and skill enter so largely into this work. It is a far 
more puzzling proposition than that of analyzing and deter- 
mining the best method for machining any particular part. 
For this reason, the study of assembling work requires par- 
ticular care and especially keen analysis. 


The Three Factors Leading to Economical Assembling 


Accurate drawings, accurate machine work and the use of 
jigs and gages, are at the foundation of economical assem- 
bling. Without these factors, the term “manufacturing,” used 
in its limited sense, really does not apply to the scheme of 
production. Much has been written on methods of dimen- 
sioning drawings and the use of limits as tending to accurate 
and at the same time cheap production, so that little need be 
said here on the subject. The system of giving all unim- 
portant dimensions in inches and common fractions thereof, 
and expressing precise dimensions in thousandths of an inch 
with the permissible limit of variation, is worthy of wider 
application. This, coupled witha thorough system of inspec- 
tion, will insure that the parts function properly when assem- 
bled, besides preventing a choice of methods in machining 
that may entail a vast amount of work when less elaborate 
methods will produce a job that is good enough for the pur- 
pose. While the use of limits on drawings has been unsuccess- 
ful in many cases, the principal cause of its failure probably 
has been due to an injudicious selection of the maxima and 
minima for different classes of work. 

In order to insure the accuracy of the machine work, it is 
absolutely necessary to provide for a thorough system of 
inspection in the machine departments. Some manufacturers 
only provide for inspection of the finished product and refuse 
to admit the advisability of adopting the broader plan. To 
state an important point which the author shall want to 
emphasize, we must always keep in mind not only the possi- 
bility of wasted money throvgh excessive time in having to 


_* For additional information on this subject, see MAcHINeRy for 
February, 1909, “Application of Lifting Devices to Assembling Work,” 
ard.April, 1909, “Labor-Saving Devices for Scraping Operations.” 

+ Address: 951 W. 5th St., Plainfield, N. J. 
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“fit” the parts in the assembling department due to poor ma- 
chining, but especially the waste of valuable time in having to 
wait for parts to be replaced that have been spoiled in machin- 
ing, the error not being discovered until ready for use. In 
brief, it is short-sighted to imagine for one moment that any- 
thing like economical results will be obtained in assembling 
unless this provision is made. 

The great value of, and necessity for, jigs and fixtures on 
duplicate work and their bearing on the cost of assembling 
is too well recognized to need any further comment here. 


Method of Investigation and Analysis 


First of all, a careful anaiysis of the assembly drawings 
should be made in order to thoroughly understand the purpose 
of every part of a machine. This is an important considera- 
tion and will lead to the adoption of methods that will pre- 
vent undue accuracy and unnecessary expense consequent 
thereto. It is a mistake to accurately align and fit parts that 
may be said to “fit a hole in the air.” The time needed for 
this can be more profitably spent on those parts that require 
accuracy and refinement. The purpose of every part should 
be studied; the operation necessary to produce it can then be 
regulated accordingly. 

A matter that should receive careful attention is the ques- 
tion of rigidity in fits. Those of us who have “been through 
the mill” are painfully aware of the fact that most workmen 
fail to distinguish the difference in rigidity required in the 
fit of a lathe spindle from that necessary in the case of a shaft 
for operating a clutch lever. An illustration in support of 
this statement is afforded in the case of an automatic machine 
that recently came under the writer’s observation. The ma- 
chine in question was built by a manufacturer having a reputa- 
tion for turning out very accurate work; in fact, the fits were 
so tight that at times certain members of the feed-stop mechan- 
ism would fail to function properly with the result that a part 
of the machine would be wrecked. After these members were 
fitted free enough, no further trouble was experienced. 

Varying conditions make the determination of proper fits 
and adjustments in assembling work a question of experience 
and judgment. As a general proposition, sliding or revolving 
machine elements that do not affect the accuracy of the ma- 
chine’s product should be fitted perfectly free, so that there 
will be no indication of the parts working stiff. This applies 
especially to spring- or hand-operated mechanisms. Sometimes, 


Fig. 2. Jig for Drilling Pin-holes in Collars on their Shaft, to 
insure Interchangeability 


however, the fact that these elements are apparently fitted or 
adjusted too tight can be attributed to their being out of 
proper alignment. 

The next logical step in the study of the drawings will be to 
map out systematic and well-defined methods and processes of 
assembling so that the parts may be quickly and cheaply assem- 
bled, all will be in their proper relation to each other, and 
that. the alignment of the various parts will be perfect within 
the required limits. Various ways of accomplishing the object 
sought will present themselves successively; unless special 
considerations prevent it, the process that will accomplish the 
object sought in the most direct manner is the one to be 
chosen. This consideration shows the importance of a thor- 
ough knowledge of modern methods, the facilities at com- 
mand, the organization itself, and special tcols and appliances. 


General Requirements for Efficient Work 


The drawings must always be followed. No deviations 
should be permitted. If any mistake is discovered or change 
found necessary in the interest of economical assembling, then 
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‘these corrections should be approved by responsible parties 
and made on the drawings. The importance of this is at once 
apparent. Standardization without observing this rule is im- 
possible, and neglect of it will result in lax, inaccurate, and 
totally misleading methods of production. Again, in case of 
repairs, the new parts can be finished to the drawings with 
the assurance that they will fit properly. The drawings should 
always indicate the method of oiling a mechanism, as this 
matter, if left to the judgment of the assembler, may result 
in an inefficient system of lubrication. 

If. any errors are found to exist as a result of mistake in 
patterns or fault in casting, then these mistakes should be 
taken care of at once, so as to prevent a repetition on succeed- 
ing pieces. In the case of clearances this will prevent unneces- 


sary “carving” to be done either by chipping or machining. 
In many instances, however, when the clearance allowed on 
rough castings is small and the design will not permit a 
change, it is unreasonable to 


expect avoidance of “carving.” 
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Fig. 3. Illustrating a Case where the Micrometer can be used 


advantageously for Length Measurements 
Such cases should be anticipated before any assembling opera- 
tions are commenced, and the necessary clearance made by 
chipping or machining so as to prevent having to take the 
work apart. 

This principle is clearly illustrated in Fig. 1, which shows a 
lathe head-stock. For special reasons the clearance allowed 
in the head-stock casting for certain gears that run on its main 
spindle is very small. The gage for testing this clearance 
consists of a hollow arbor B having a locating flange (C. 
Mounted on this arbor and free to turn between the collars D 
is the gage casting H, which has a contour 1/16 of an inch 
larger ‘than that of the gears above referred to. By turning 
the gage it is very quickly determined whether there are any 
irregularities on the head-stock casting to be chipped off. The 
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Fig. 4. Example of Work where some Fitting is left for the Assembler 
advantages of usin’g this gage are that the irregularities. can 
be more easily seen than by using the gears and spindle; any 
necessary chipping is done before the assembling operations 
are commenced; and the gage, being light, is quickly and 

easily nandled. ‘ 

Much profitable study can be given the question of substi- 
tuting the machining process for operations that are usually 
performed by hand, such as chipping, filing, etc. Oil grooves 
should be machine cut on all pieces that can conveniently be 
handled on a machine; tap holes can be tapped cheaper on a 
machine than by hand, except in the case of very small holes 
in large pieces; set-screw holes in shafts should be drilled on 
a drill press. The halftone, Fig. 2, illustrates the method of 
locating and drilling collars on a shaft in interchangeable 
work. 

One example will suffice to show the possibilities of saving 
time in this direction. For many years it had been the prac- 
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tice of a certain machine tool builder to chamfer the threads’ 


on all split-feed screw nuts by chipping and filing. It will 
be understood that this is necessary in the case of split nuts 
so as to permit their opening and closing on the feed screw, 
the chamfer being at the joint. On a certain size nut it 
formerly took twenty minutes per pair by the hand method. 
The same size is now milled, using two cutters simultaneously, 
in one minute per pair, which includes clamping and removy- 
ing the work. : 

It is, of course, unreasonable to expect to entirely do away 
with these hand operations, but in many instances to-day much 
of the chipping, filing and scraping could be avoided if proper 
attention was given to the matter. Probably the most notable 


example of the tendency in this direction is afforded in the - 


manufacture of automobiles, where the hand operations con- 
sist merely in combining and adjusting the various elements. 


Standardization 


Standardization, as already pointed out and emphasized, is: 
one of the “secrets” of economical assembling. It is a matter 
of common knowledge that interchangeable manufacturing is 
really economical manufacturing, and yet in many instances 
its fullest possibilities are not realized. There are many shops 
to-day that still cling to the old custom of “making every 
piece like itself.” The practices of leaving stock for adjust- 
ment on the hubs of bevel gears, facing off the ends of bear- 
ings to no particular dimension, planing taper packings to 
fit slides that are not planed to gage and adjusting parts to 
fit others that are not standard, must be eliminated if eco- 
nomical results are expected. Some very simple form of gage, 
such as an inside or outside micrometer, will enable work of 
this character to be machined standard and made practically 
interchangeable at a fraction of the cost in assembling. 

An example is given in Fig. 8 to illustrate this point; A 
represents an engine lathe head-stock having a back-gear quill 
B running between the eccentric-shaft bearings as shown. The 
length OC of the bearings and the eccentric bushings can be 
made to an outside micrometer, while an inside micrometer 
is used to measure the length D between the bearings, the 
proper allowance being made on the quill for a running fit. 
An ordinary scale is used to take the measurements H, F and 
G, and, if care is exercised, the gear and pinion on the quill 
will line up with those on the main spindle, if the same precau- 
tions are taken in the case of the spindle shoulders and gears, 

The experienced man will smile at the idea of these quills 
having to be adjusted by the assembler, but the author recently 
visited a shop building small engine lathes where this practice 
was still in vogue. 


Errors in measurements of length are far more likely to — 


occur and cause trouble in assembling than errors in diameter. 
This is probably due to the fact that in the latter case instru- 
ments of precision, such as the micrometer or limit gage, are 
in more common use. Standard length gages are indispensable 
on interchangeable work, although in instances similar to that 
referred to in Fig. 3 scale measurements are accurate enough. 
The fact is that few workmen can, or really do, work nearer 
than 1/32 inch with a scale. 

However, there are cases met with in assembling where it 
is not practicable to machine all the parts standard, owing to 
the fact that a number of conflicting elements enter into the 
problem, and make it advisable to leave stock for adjustment 
on certain pieces. A concrete example is afforded in the case 
of a planer reversing mechanism, which is illustrated in Fig. 4. 
It is obvious that the rocker A must swing through a certain 
definite arc, the amplitude being limited by the movement of 
the belt shifter cam (not shown) and controlled by the lengths 
of the dogs B and CG. It is at once apparent that there are a 
number of measurements which must be considered; a dis- 
crepancy in any one of them would make a difference in the 
working of the mechanism, and the easiest and quickest way 
to fit the dogs is to swing the rocker in one extreme position 
and scribe a line on the corresponding dog representing the 
cam face on the rocker; then repeating the operation in the 
other extreme position of the rocker. The dogs are then taken 
off and sawed close to the line, after which the surfaces are 
smoothed with a file and the steel members removed for the 
purpose of hardening. 
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' Duplication 


The duplication of parts in quantities is another step. in 
economical manufacturing. For special reasons it may not be 
advisable to build the complete machine for stock, but in 
nearly every instance the standard parts can be assembled in 
lots and kept in stock ready to be placed on the bed of the 
machine when ordered. The advantages are many. First, 
a large reduction in initial cost results because of this pro- 
duction in quantities. This is due to the fact that the same 
operations can be performed on a number of pieces in succes- 
sion, Again, the possibility of always having these parts on 
hand when wanted means quicker deliveries. 


Methods and Processes of‘Assembling 


The methods and processes of assembling will, of course, 
_ yary with the character of the work and the design of the ma- 
chine, so that it is impossible to outline any comprehensive 
system with the tnought that it could successfully be applied 
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Fig. 5. A Case where some Machine Work is done after the Work 
is partly assembled 
to all conditions alike. Indeed, a blind adherence to certain 
rules is liable to be a serious detriment. It is possible, how- 
ever, to lay down a few fundamental principles which can 
safely be followed and which are adaptable to many differing 
conditions. 

As was previously stated, the design and construction of a 
machine are intimately correlated, as becomes apparent when 
special methods needed for its construction have not been 
taken into account. For this reason, the designer should con- 
tinually be impressed with the importance of bringing out 
the best possibilities of manufacture, both as to ease and 
cheapness of assembling, as well as machining. The tendency 
of modern machine design is toward the unit system of con- 
struction in which the various units comprising the driving 
members, feed members, etc., are self-contained, being placed 
in gear-boxes and bolted to the bed of the machine. This 
feature enables the various units to be assembled independently 
and simultaneously, and is an important consideration, since 
the shortest possible time in which any particular machine 
can be assembled depends upon the number of operations that 
can be carried on at the same time. The most notable exam- 
ples of the unit system of design are afforded in modern drill- 
ing and milling machines. 

On the other hand, when the design is such that the parts 
are more or less interdependent, it is possible to separate or 
classify into groups the various members so that the unit 
system of assembling can be followed to a certain extent. 
This is especially true of interchangeable manufacturing where 
the necessity of adjustment is eliminated. 

This important feature should be emphasized that, in assem- 
bling work, it is highly advisable to provide for the same rigid 
sub-division of labor that exists in the modern machine de- 
partment. Thus, the operations involved in assembling the 
units should be separated from the erecting process on the 
-beds. In large shops these processes are carried on in dif- 
ferent departments. 

The operations involved in assembling, such as chipping, 
filing, scraping and fitting, are usually performed either at 
the vise and bench or on the floor, depending on the size or 
weight of the work; hence the name vise, bench and floor 
work. - 

Bench work is of a lighter nature than floor work, though 
it may, and often does, include the entire assembling process 
when the detail is small, and in case of large work many of 
the smaller parts are assembled at the bench and are then 
taken to the floor and adjusted to the other parts. 
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Flcor work includes the erecting and assembling of heavy 
machines, and the machining of parts too heavy or too large 
to be operated on in the stationary machine tools. 

In general, the sequence of operations is somewhat as 
follows: Work coming into the assembling department from 
the various sources should have all the machining operations 
completed, the only exceptions being in cases where it is 
absolutely necessary to leave stock for adjustment and where, 
owing to the fact that some parts are interdependent, it is 
not possible to carry on all the operations of machining at 
one time. A concrete example illustrating the latter case is 
shown in Fig. 5.. It is obvious that it would not be prac- 
ticable to bore the shaft hole A until the scraping operation is 
completed on the bed and carriage. In this particular case the 
support is bored in place on the bed. 

The preliminary assembling operations of such parts as are 
interdependent consist of the chipping, scraping and aligning 
operations. Should chipping be necessary on parts that re- 
quire scraping, then the chipping must be performed first in 
order to avoid having to take the work apart and to prevent 
the possibility of springing the pieces. Next in order are the 
scraping operations on such members as slides, carriages, ways 
cn beds, spindle bearings, etc. This is to facilitate the lining 
up operations. On small work, the use of special surface plates 
enables the pieces to be scraped and made practically inter- 
changeable without having to try the pieces together, while 
on large work the element of spring in large surface plates, 
besides other considerations, precludes their use. Special 
lifting and pulling devices such as those described in the 
writer’s articles in the February and April issues of MACHINERY 
will greatly facilitate the work of scraping. 

The determination of methods for quickly and easily lining 
up the various brackets, shafts, etc., is a matter that should 
receive careful thought. Whether or not jigs and fixtures are 
used will determine to a large extent the processes employed, 
although the final alignment of the brackets and bearings 
before the dowel pin holes are reamed, will be much the same 
in either case, the use of jigs saving the laying out of the 
screw holes. The halftone, Fig. 6, illustrates this principle 
and shows the method of aligning the brackets and feed-box 
on the head end of a turret lathe bed. Separate jigs are 


Fig. 6. Method of Aligning Bracket and Feed Box on the Head 
End of a Turret Lathe 


used for each member in drilling the clearance and tap holes 
and in boring the shaft bearing holes. To align the bracket 
members on the bed for the purpose of drilling and reaming 
the dowel pin holes, special arbors are used to bring the shaft 
bearings in the brackets and gear-box in line with correspond- 
ing bearings in the bed. With the clamping screws only 
tigntened sufficiently to hold the various members in place, 
the brackets are shifted slightly to permit the arbors to be 
turned freely by hand, which indicates that all the bearings 
are in proper alignment. The clamping screws are then tight- 
ened down, and the pinning operations completed. It should 
be explained that the gear-box cover is in place on its base 
during these operations; in Fig. 6 it is shown on top of the 
bed for the purpose of showing the arbors more clearly. 

If jigs were not used, as explained above, the brackets and 
gear-box would have to be lined up and held by clamps for 
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the purpose of marking off the screw holes in the bed. Inci- 
dentally, the method of setting the stud C with reference to 
its slot for the connection D is shown. The sheet-iron gage H 
supports and locates the connection from the stud Ff. 

In cases similar to that in Fig. 6 where it would be neces- 
sary to remove the shafts and gears in order to line up the 
brackets, it is advisable to perform this operation first. Other- 
wise, the units can be assembled complete, and then lined up 
on the bed. 

The operation of assembling the individual units merely 
involves the chipping of oil grooves, hand reaming, fitting of 
keys, ete., and combining the various elements. Whether the 
units are sent to the storeroom or directly to the erectors, all 
operations of fitting and adjusting should be completed as far 
as possible. This will prevent the erectors from losing time by 
having to run to the vise and bench to fit the parts. Thus, 
in the manufacture of lathes, the head-stocks, tail-stocks, rests, 
aprons, etc., are assembled as complete units and are then sent 
to the erector to be fitted onto the lathe bed. 

All work on the beds and such as cannot be performed when 
the units are fitted, is, of course, done by erectors. This 
includes the scraping of the larger pieces, the lining up opera- 
tions as already explained and the final adjustments and test- 
ing of the complete machine. 

The principal point to be observed on erecting work is to 
plan the method of combining and adjusting the various units 
on the bed of the machine so as to avoid having to take the 
work apart, due to neglect of some vital point. The practice 
of taking the work apart unnecessarily shows lack of fore- 
thought in planning the methods and processes of assembling 
and emphasizes the principle already outlined of mapping out 
the sequence of operations before hand. 

A very careful consideration of all these problems and a 
serious attempt to solve them scientifically will bring surpris- 
ing results. It hardly seems necessary to argue in favor of 
the adoption of the methods and processes advocated, since 
the experienced man will at once recognize them as being the 
most natural to follow. Yet the lack of effort to accomplish 
these results in most well-run shops (to say nothing of the 
poorly managed) is as singular as it is prevalent. In place of 
haphazard, inefficient methods must be substituted those that 
will lead to the adoption of standards proven by experiments 
and experience to be efficient, and these must be adhered to 


without deviation. 
*% * * 


A German professor in a lecture on the chemical relations 
of aerial navigation pronounces helium to be the ideal gas 
for lighter-than-air airships. The professor points out that the 
gas is uninflammable and that it can stand a cold of —268.5 
degrees C. without liquefaction. The first quality would, of 
course, be valuable, but as regards the second quality, its 
value is doubtful, as aerial. navigation is not likely to put 
such a test on the gas used, and it would be interesting to 
know where the professor expects that the airships would be 
subjected to such a temperature, and also how he would ex- 
pect the navigators to survive. Besides, the professor ought 
to have pointed out how to get the helium. The small quan- 
tity of one hundred gallons possessed by the Leyden Univer- 
sity is not intended for public consumption. The professor, 
therefore, realizing the impracticability of helium, cheerfully 
advises the making of experiments with superheated steam! 


The first steel plant south of Mexico is being built at Cor- - 


ral, Chile, and is expected to be ready for operation early 
in 1910. The daily capacity will be 200 tons. The machin- 
ery for this steel plant is principally of French manufacture. 
. A fine quality of iron ore is found in large quantities within 
five miles of the plant, and for fuel will be used charcoal 
produced from the extensive forests in the vicinity; it is 
proposed to produce iron and steel of the highest quality. 
It is expected that the opening of the steel plant will encour- 
age the development of many other industries that are de- 
pendent upon the iron and steel industries for raw materials. 
This will open a market for industrial machinery, and Ameri- 
can manufacturers should keep in close touch with Chilian 
development for the next few years. Machinery enters the 
country free of duty. 
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THE MANUFACTURE OF GAGES* 
T-Square 


The introduction of our present gage system was made 
necessary by the development of our modern methods in the 
manufacture of interchangeable parts; a complete system of 
gages is absolutely essential to the accurate and economical 
production of interchangeable parts in large quantities. Some 
manufacturers ‘have been slow to recognize the necessity of 
absolute interchangeability in their products. This has 
been particularly true of some machine tool makers; who 


Fig. 1. Plug and Ring Gages of Approved Construction 


has not seen half a dozen lathes of one make and pattern 
in the same shop where not even chucks were interchange- 
able? 

Probably no class of manufacturers has more fully re- 
alized the necessity of absolute interchangeability than the 
makers of small firearms, and to gun makers is due much of 
the credit for the development of gaging systems and the 
training of highly efficient gage-makers. The standard meth- 
ods adopted by them can, with slight modifications, be ad- 
justed .to fill the requirements of any manufacture; but the 
slow adoption of gaging systems is largely due to the manu- 
facturer’s prejudice which is often strengthened by ignorant 
or incompetent foremen who decry anything that savors of 
improvement, impelled by motives of fear that any innovation 
might carry beyond the narrow groove of their capabilities. 


Principles of Development of a Gaging System 
The manufacturer who contemplates the establishment of 
a gaging system must use the greatest care in the selection 
of his designer, for the question of economy hinges on the 
experience, foresight and ingenuity of the latter. The de- 
signer should be a man familiar with shop methods, and 
must be on good terms with the men with whom he must 
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Fig. 2. Plug Gages and Handles 


cooperate. In this way he will be able to gather considerable 
information which will be of great assistance to him in the 
production of efficient results. 

The designer must satisfy himself that each piece being ma- 
chined is handled to the best advantage, and that each cut 
or operation is in proper sequence. Having done this he can 
then lay out his gages in such a manner that each operation 
will have its own equipment, independent of other operations, 
thus insuring uninterrupted progress of the work. / 

In machining parts intended to be interchangeable it is 
necessary first to establish certain working points which are 
maintained throughout the entire series of operations. In some 
cases the working point must be shifted during the progress 
of the work, through the creation of a more important point 
after the taking of some cut, or the necessity of cutting away 
the original point. Very often two holes (not always neces- 


* For additional information on this and kindred subjects, see the 
following articles previously published in Macuinpry: A Few Sug- 
gestions in Tool-Making, May, 1904; Lapping Flat Work and Gage 
Jaws, November, 1907; Making Thread Gages, February, 1908. 
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sary to the completion of the work), drilled and reamed in 
the piece, are used for locating it on pins inserted in the vari- 
ous jigs and fixtures, thus bringing each piece in like rela- 
tion to the cutting tool after the proper setting has been 
established. And, again, it is sometimes found expedient to 
use one hole, and one surface, or one end and one side as 
holding points, and the designer must ever bear in mind that 
he must gage from the same point from which the piece is 
located or held, whenever it is possible to do so, although, 
of course, there are exceptions to this rule. 

Should the parts on completion of the machining opera- 
tions be required to pass through a system of inspection, be- 
fore being assembled as a whole, which is the custom in 
some lines of manufacture, the gage designer is confronted by 
an entirely different set of conditions. He has then to do 
with the finished piece, and does not consider the intermediate 
stages. He should study the mechanism of the assembled 
machine, and must understand the function of each piece, and 
the relation it bears to all other parts; then will he first be 


Fig. 3. Lap and Lap-holders used tor Making Plug Gages 


able to produce gages which will correctly test the vital 
points, with accurately established limits of tolerance. 

The next essential to the economical inspection of parts is 
to limit the number of gages to as few as possible; when 
considering that parts are often made in lots of from 5,000 
to 50,000, and each piece is to be inspected, the importance 
of this will be readily understood. It is common practice to 
combine gages of the simpler forms, such as a series of snap 
gages, or snap and profile gages, on the same plate; or a 
number of ring gages inserted in a plate also bearing snap 
or even profile gages. It is not, however, good practice to 
combine profile gages with any other type, as their longevity 
is much greater than that of any other form. 

It is on the manufacture of the simple, but much used 


_ plug and ring gages we shall treat in this article, not with 


the old time machine shop conception of a gage, as some- 
thing unquestioned (but often questionable) as to accuracy, 
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Fig. 4. Design of Lap and Lap-holders for Making Plug Gages 
to be locked up in the boss’ desk and brought forth only on 
state occasions, and given out with many solicitations for its 
care, and its safe return; but as something made in quanti- 
ties, to be used, worn out and replaced. 
The Making of Plug Gages 
Our earliest, and in some cases, our latest, recollection of 
a plug gage is an unwieldy affair, either knurled or fluted 
on the handle end, and made of solid tool steel throughout, 
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expensive to make and clumsy to handle, requiring much 
valuable stock in the making, and extreme care in the tem- 
pering (although the latter is always commendable as the 
danger of water cracks is always imminent). However, we 
now have a much improved design not only convenient to 
handle and symmetrical in form but comparatively inexpen- 
sive to make, and with the risk of loss in hardening reduced 
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Fig. 5. Approved Construction of Ring Gages with Holders 


20 to 50 per cent. This last depends first on the compact 
design, separate from the handle, and secondly, on the small 
amount of time expended up to the point of hardening, thus 
reducing the pecuniary loss when breakage does occur. 
Although the designs of these gages, as produced by vari- 
ous makers, differ slightly, the fundamental principle is the 
same, i. e., to insert the plug proper into a handle from which 
it can be easily removed, and replaced by another if desir- 
able. The most popular, cheapest and best form, adaptable 
to plugs from 0.075 inch diameter upwards, is that with the 
taper shank. These plug blanks are made on a screw ma- 
chine from drill rod or bar stock, by simply turning the 
taper shank and cutting off to any desired length, usually 
ranging from %' inch to 2 inches on the straight part. They 
are then centered for turning, grinding and finishing the 
straight portion, no further work being necessary on the: 
shank. A number of such gages are shown in Fig. 1. 


Fig. 6. Lap and Lap Arbors used in making Ring Gages 


Knurled handles as shown in Fig. 2 are made in Standard 
sizes, each accommodating a certain range of plugs. These 
handles, being of machine steel, «an be turned out very 
cheaply on a hand or automatic screw machine, when, after 
stamping size or other desirable marking on spot flatted 
for that purpose, they can be blued if desired. They are then 
ready to receive the plug, which is simply driven lightly into 
the taper end, and when necessary, can be easily driven out 
from the rear. 

Plugs ranging in diameter from 0.075 inch down, should 
be made from straight hardened wire, which need not be 
ground, but simply lapped to size, and sweated into the 
handle, which can be*made in the same manner as for the 
taper shank plugs, but with the front end left solid, and 
afterwards drilled to suit any desired size. This method of 
inserting in the handle obviates the necessity of centering, 
turning or grinding, and the solder will be found sufficiently 
strong to withstand the torsional strain on a plug of small 
diameter. As the breakage of these small plugs is quite fre- 
quent, this will be found a very cheap and satisfactory means 
of production. The wire can be bought in a great variety 
of sizes, and for any given size of plug, wire should be used 
0.001 inch larger in diameter, which will be sufficient allow- 
ance for the lap to clean up any surface irregularities. 
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The taper shank plugs ranging in diameter from 0.075 inch 
upwards, are handled differently. When the blanks are made 
from bar steel, they should be at least 0.080 inch larger in 
diameter than the required finished size, as this will insure 
turning off the decarbonized surface of the bar, and reach- 
ing the more: uniform structure beneath. In the case of 
those made from drill rod but half of this amount is neces- 
sary. After centering with a small center reamer (large 
centers should be avoided as they sometimes induce water 
cracks), the plugs are turned smoothly to within 0.005 inch 
to 0.010 inch of the finished size, according to length, and 
carefully hardened. 

As plugs require extreme hardness, it is only necessary to 
reheat them sufficiently to relieve the strain after harden- 
ing, excepting those of slender diameter, which should be 
drawn reasonably low—about spring temper—at the inter- 
section of the shank and body, to prevent them from snap- 
ping off while inserted, should any side strain be exerted on 
the handle. With the use of a little fine emery mixed with 
sperm or lard oil applied to a simple cast iron or copper lap, 
pointed similar to a lathe center, and held in the chuck of 
a hand lathe, the centers are then lapped preparatory to 
grinding. 

The three most desirable results in grinding are straight- 
ness, smoothness of surface, and closeness to finished size. 
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Fig. 7. Design of Lap and Lap Arbors for Making Ring Gages 


When a good regular grinder is available the best results 
can be obtained, particularly if it is equipped for wet grind- 
ing; for then a piece can be ground to within 0.0002 inch 
of the final size, with the assurance of a perfectly smooth 
and even surface. An emery wheel of about No. 80 grade, 
with the cutting surface reduced to 1/8 or 3/16 inch in width, 
and kept from glazing or clogging, gives very satisfactory 
results. 

For the benefit of those wishing to do work of this kind, 
and not having a regular grinding machine at their disposal, 


TABLE I. 


PLUG.GAGE HANDLES © 


No A B Cc D 
Inch Inch Inch Inch 
1 0.120 3 cb 28 
2 0.205 4 3 3 
3 0.245 Rae 1 3h 
4 0.345 5 1 1. 
5 0.445 3 1 4 
6 0.545 2 14 4 


it might be said that usually 0.001 or even 0.0015 inch is not 
too much allowance for lapping when the work is ground in 
a bench lathe or other contrivance not made specially for 
this work. Under such conditions it is difficult to get any 
but a rough and uneven surface. Before grinding, the piece 
should be looked over carefully for cracks; those not discern- 
ible on the closest scrutiny will make their presence known 
in the process of grinding or lapping, but at whatever stage 
they develop, the piece should be immediately scrapped. 
Should the piece develop a tendency to run eccentric after 


the surface has been once trued or cleaned up by the grind- | 


ing wheel, it evidently is cracked. 

The object of lapping work after grinding is to give the 
extreme smoothness necessary to a lasting surface, and the 
minimizing of friction, and to correct any slight irregulari- 
ties caused by the grinding wheel or due to imperfections in 
the grinding machine, as well as to perfect its straightness. 

For plug and ring gage work, cast iron makes the best 
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lap, and although it cannot be charged with abrasive as 
readily as copper or lead, it gives much better results, be- 
sides wearing much longer than the other metals. Laps for 
lapping plugs are made from disks ranging from 3/16 to 
about 14 inch in thickness, are drilled and reamed to a slid- 
ing fit on the ground plug, and split on one side to allow 
of adjustment, as ts 
shown in Figs. 3 
and 4. The _ hold- 
ers, made in a few 
standard sizes to ac- 
commodate the dif- 
ferent disks, are of 
machine steel, 
knurled, and having 
three adjusting 
screws to enable the 
operator to regulate ig. gs. Master Ring Gage with Small Collar 


the tension of his ®t Mouth of Hole, which is ground off just before 
completing the lapping 
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lap. 

The piece to be lapped should be running at the speed re- 
quired in grinding, which varies according to diameter, and 
the lap adjusted at all times to grip firmly on the surface, 
but sufficiently free to allow its being held by the fingers. In 
the case of large work a wood clamp can be used. As the 
piece revolves, the lap is slowly drawn back and forth from 
end to end, and under no circumstances should. this oscilla- 
tion cease while the plug is in motion. 

The proper abrasive to use in this operation is flour of 
emery, or a very fine grade of carborundum; the latter, being 
the faster cutter, seems more desirable. It is mixed with 
sperm or lard oil, to the consistency of molasses, and applied 
sparingly to the surface being treated, from whence it is 
taken up by the lap, which becomes charged as it passes over 
after each application, 

As the operation is almost completed, however, this is dis- 
continued, and a drop or two of oil charged with the finest 
particles of flour emery is substituted. This is obtained by 
sifting as from a pepper shaker about a tablespoonful of 
flour emery into a tumbler of lard oil, when, after standing 
an hour, the oil should be poured off, and will be found 
charged with the finest emery, the coarse particles having 
settled to the bottom. This abrasive is applied a drop at a 
time from the end of a small pointed stick or wire, and will 
make a remarkably smooth and bright finish. To the prac- 
ticed hand, it requires very little time to lap a piece in this 
manner. oe ; 

Should it be necessary to remove any quantity of metal by 
the lapping process, much faster methods can be employed, 
such as lead or copper laps charged with a coarse abrasive 
liberally applied; but the results will be found hardly satis- 
factory if accuracy is desired. 

Should there be any hitherto undiscovered soft spots in the 
piece, they will invariably show up in the lapping, as their 
duller color is contrasted with the rest of the harder sur- 
face. However, it is possible for a piece to be slightly soft 
throughout, and finish up uniformly bright, but the softness 
should be discovered by file or other test at an earlier stage. 
In either case the piece can only be rehardened, and reworked 


for some smaller size, as a plug gage with a soft spot on its. 
° 


surface is useless. 
Ring Gages 

When ring gages-are to be made in quantity even when the 
quantity is small, they should be made from tool steel disks 
turned to certain standard diameters and cut from the bar. 
These blanks can be kept in stock, as well as the holders 
(see Figs. 1 and 5) into which they are forced after being 
drilled, reamed and hardened. The holders are made on a 
screw machine, of machine steel, requiring only to be turned, 
knurled, drilled and reamed with a slightly smaller hole 
than the diameter of the corresponding gage blanks, and cut 
off to length. They can be treated similarly to plug handles 
as to marking and bluing, as occasion demands; they can be 
used indefinitely by replacing the ring bushing when worn. 

The gage blanks are drilled and reamed, or bored, to within 
0.002 or 0.003 inch of the finished size, care being taken to 
have the hole as straight as possible. In handling for harden- 
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ing they are wired around the outside with a short piece of 
soft iron wire, to afford a means of handling and avoid the 
contact of tongs, or the necessity of passing a rod through 
the hole in dipping, as this latter has a tendency to cause 
bell mouth by retarding the action of the water within the 
hole. After hardening they are at once reheated sufficiently 
to relieve the strain, as in the case of plug gages. They are 
then ground on an arbor, allowing about 0.0015 ineh to in- 
sure a tight fit in the holder, and are then rough lapped 
within 0.0005 inch of the finished size, pressed into place, 


TABLE II. RING GAGE HOLDERS 
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and finish lapped. The ends can be ground while on the 
arbor or on a surface grinder when in the holder, but before 
the finish lapping. 

If the rings are sufficiently large to require grinding they 
should first be ground on the periphery to the proper diam- 
eter, and then on the inside to within about 0.001 inch of 
the finished size. As holes ground with a wheel are liable 
to be slightly tapering, they cannot safely be worked as close 
as a plug; in the grinding. It is an unnecessary expense to 
wheel grind rings up to 3% inch diameter, as simple lapping 
gives equally good results and requires much less time. 

The form of lap used (Figs. 6 and 7) is a cast iron cylin- 
der with a taper hole, split diagonally on one side to allow 
of expansion as it is forced on a taper arbor, to compensate 
for the gradual enlarging of the hole being lapped. The lap 
should be about three times the length of the ring it is in- 
tended to be used in. The same rules regarding abrasive, 
speed, etc., apply as in the lapping of plug gages, but care 
should be exercised to avoid a too generous application of 
the abrasive as the process nears completion, for, if applied 
too lavishly the particles have a tendency to crowd under 
the edges and cause a bell mouth effect. This latter trouble 
is sometimes eliminated by making the-rings with a slight 
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3 4 0.200 1} 1 to2 3 
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6 3 0.400 1} 1} to 2 5 
7 Z 0.400 1} 14 to2 5 
8 11 0.400 ie 14 to 24 5 
9 13 0.500 13 14 to 24 6 
10 18 0.500 13 14 to 24 6 
11 1g 0.500 1g | 1} to 2 6 


collar on each end (see Fig. 8), which is ground off after 
the rough lapping has been completed; but this is somewhat 
expensive, and except for master rings, hardly necessary. 

In the making of small ring gages which do not allow the 
insertion of a substantial cast iron lap, a tool steel lap 
charged with diamond dust can be used. This abrasive, 
which is not extensively used outside the watch factories and 
concerns doing work of like nature, must be used to be appre- 
ciated. It can be purchased as Brazilian bort, in a pebbly 
form; crushed in a suitable mortar, and graded to suit re- 
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quirements; it is particularly applicable to hand or form laps, 
or laps for delicate or sharp corners. It is also a very rapid 
and smooth cutter, economical and lasting, and is readily 
taken up and retained on the surface of a tool steel lap to 
which a very small quantity is applied mixed with sperm 
oil, and rolled in with an extremely hard roll. Occasional 
rechargings are necessary as the work progresses, but in 
the intervals a drop of sperm oil is used on the lap. 

Should it be required to make master or reference plug 
and ring gages, a somewhat different course should be fol- 
lowed than for gages intended for continual use. The method 
is about the same in each case, but with the former, after 
hardening, the work should be carried along at intervals, 
over a considerable time. First the rings should be cleaned 
up on the grinder and laid away, and later ground again, 
and so on during the course of a year, or even longer, where 
future requirements are being anticipated. This allows the 
metal to set, or as called by some, to season. 

The Measuring and Fitting of Plug and Ring Gages 

In factories not equipped with a measuring machine, some 
sort of standard should be adopted to which each and every 
workman can adjust his measuring tools. As few men meas- 
ure alike, the disadvantages of varied adjustment are added, 
and the result is hardly conducive to uniformity. ' A first- 
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No. A B Finished Hole No. of Holder 
Inch Inch - Inch 
1 0.350 0.300 0 to 0.150 1 
2 0.478 0.350 0.150 to 0.300 | 2 
3 0.600 0.400 0.300 to 0.400 3 
4 0.725 0.500 0.400 to 0.500 | 4 
5 0.975 0.750 0.500 to 0.750 | 5 
6 1.225 0.750 0.750 to 1.000 6 
class gage maker has in his kit reserve micrometers, which 


are properly adjusted to the standard of his employer, and 
used only for reference or final measurements. This allows 
him to work to a remarkable degree of closeness before pre- 
senting his work for test, should a measuring machine be em- 
ployed for that purpose; and where it is not, the work is 
usually inspected by one man, equipped with no better means 
of measuring than the maker’s, but who serves to unify 
the element of touch which varies with different workmen. 

Where master plug and ring gages are desired in pairs, 
the plug is first made to measurement, and the ring is then 
made and fitted to the plug. When trying the ring on the 
plug during the final fitting, both should be wiped perfectly 
clean and allowed to acquire like temperature, by lying to- 
gether on a bench, or machine, or for a few seconds in cold 
water. The plug is then given a slight coating of rancid oil, 
and inserted in the ring, into which it should be a close 
wringing fit. When fitted properly this way, it will be 
found impossible to insert the plug, should the oil be re- 
moved, or even when some other kinds of oil are substi- 
tuted. This rancid oil is simply the drippings of animal oil 
that has been used many times on some drilling or cutting 
operation; the older it is the better. 

Should a number of plug gages of one size be required 
for manufacturing purposes, they should all be made to ma- 
chine or micrometer measurement. It is utter folly to try fit- 
ting any quantity of plugs to one master ring if absolute 
uniformity is essential, particularly if they are of any con- 
siderable length, owing to the tendency of the ring to wear 
in the fitting. One of each lot can be tested to the ring 
to make sure that it conforms to the proper standard. 

Ring gages, whether made singly or in quantity, are fitted 
to a master plug, which, as it wears, is comparatively inex- 
pensive to replace, the wear being easily detected by occa- 
sional reference to the master ring. 
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DIES FOR COVERING BUTTONS 
CHARLES WESLOW* 

The dies and tools used in the 
manufacture of cloth covered but- 
tons are shown in the accompany- 
ing illustraticns. The particular 
tools shown are for covering and 
binding together the two parts of 
what is known as a “fifty line un- 
lined tablet button.” One “line’’ 
on a button gage is equivalent to 
0.025 inch or forty lines to the 
inch. The dies are used in a 
foot press of simple construction, 
this machine being adapted for 
this work. The ram of the press 
‘is tapped for the threaded shank A, Fig. 1. The case-hardened 
part B is finished to a diameter of 49% lines or 1.2438 inch. 
-and its lower end is concaved according to the style of shell or 
button. The sleeve C, which is bored 0.001 inch larger than 
part B, is made of machine steel and also case-hardened. 
This sleeve is supported by a lever D, during part of the 
time required for the covering operation, and it is provided 
with an elongated slot which fits the head of a small screw, 
as shown. Another case-hardened machine steel sleeve #H, 
similar to C, fits over the part F which is likewise similar to 
the part B except that it is convex on the upper end to con- 
form to the shape of the inner part of the button shell. This 
spring-supported sleeve E is the lower die. The diameter of 
FP, except the small shoulder at the upper end, is 0.002 inch 
larger than the shell, the size of which depends on the thick- 
ness of the cloth used, which in this case is %4 of a line or 
approximately 0.006 inch. This size shell is made of 36-gage 
stock. The largest bore of sleeve E, which is known as “the 
nest.” is the same diameter as the cloth blank which is com- 
puted according to the style of the button. In this case it 
is 69 lines in diameter. 
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Figs. 1 to 4. Die and Thimble for Covering Buttons and Binding 
Shank and Collet together 
The different parts of a button are shown in Fig. 5. The 
-cloth blank in the upper left-hand corner of the engraving, 
covers the shell to the right, and this covered part is locked 
to the collet shown below after a piece of cardboard and 


* Address: 832 Jersey St., Harrison, N. J. 

+ Chas. Weslow was born in Harrison, N. J., in 1876. He began 
work at the age of 11 years, out of necessity, and since that time he 
has been employed in a great many machine shops and manufacturing 
establishments in the East, as machinist, tool-maker, and tool de- 
signer. In this journeying, he has acquired a broad practical experi- 
ence, which has been supplemented by the correspondence and night 


schools. The following are a few of the numerous establishments 
where he has been employed as tool-maker or executive: Noble & 
Hunt, Newark, N. J.; Western Electric Co., New York; Sloan & 


Chase, Newark, N. J.; Domestic Sewing Machine Co., Newark, N. J.; 
F. H. Richards Engineering Co., New York; Pike Adding Machine Co. 
‘Orange, N. J.; American Calculating Machine Co., 
Brown Button Co., New 
IN: bas 


Newark, N. J.: 
York; Hyatt Roller Bearing Co., Harrison, 
Premo-Hall Novelty Works, Newark, N. J 
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canvas has been placed in position as subsequently described. 

In Fig. 2 the shell and cloth blank are shown ready to be 
placed in the lower die. When they are in position the upper 
die descends and picks them up, as shown in Fig. 3. The 
part shown in Fig. 4 is known as a thimble. This thimble, 
which is of tool steel, acts as a closing or curling die, at H, 
and it not only curls the cloth between the shell and the 
shank, but it also closes in the shell thus binding or locking 
the two parts together. The radius of the surface H is found 
by experiment. The shank is shown in Fig. 4 ready to be 
placed in the thimble. When in position it rests on the 
plunger G, which is a sliding fit in the thimble. This plunger 
is prevented from dropping out by a set-screw, which engages 
an elongated flat spot on it. The largest bore of the thimble 
is the same diameter as the lower outside diameter of sleeve 
C, which is the same as the recess in part H, which, as stated, 
corresponds to the diameter of the cloth blank. 
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Fig. 5. The Parts of a Cloth-covered Button 


Figs. 6 and 7 show the thimble in position for the second 
downward movement of the plunger. The thimble is put in 
place by hand after a shell and cloth cover have been picked 
up by sleeve C during the first stroke of the press, as shown 
in Fig. 3. The parts 0, J and H# are supported by the spiral 
spring K. When the upper die descends during the second 
stroke, lever D is disengaged from sleeve ©, as shown in Fig. 
7, so that the latter is free to move on part B, which con- 
tinues to move downward when C rests on thimble J. In so 
doing, it forces the cloth cover to curl in as shown. Then the 
cylindrical part of the shell, which is now covered, strikes 
the curling section of part J, but the spiral spring now gives 
way to this pressure, so instead of the metal shell curling in 
as might be supposed, it acts in connection with part B to force 
thimble J down, which, in turn, acts likewise upon the sleeve 
EH, which moves down until its lower end strikes the die-bed. . 
By this time the shank will have entered the shell and car- 
ried the surplus of cloth cover with it. When sleeve # stops 
on the die-bed, part B continues to descend until the shoulder 
on it strikes the upper end of sleeve (; then there is noth- 
ing else for the invisible shell to do but curl in and embrace 
the shank, thereby locking them together and completing the 
button. Sufficient expansion takes place in the button, when 
the dies are released, to cause it to float on the top of the 
thimble. So it will be seen that two “kicks” or strokes of the 
press are required to cover a plain button. 

In considering the manufacture of the five parts necessary 
in a plain button, we will first take up the shell and collet. 
These are blanked and drawn up in a combination die, known 
as a collet die, with a double action press, but not neces- 
sarily so. Stock of from 36 to 38 gage is used to make them, 
which comes in sheets of various sizes in much the same 
manner as tin. Some manufacturers get the 14 by 28-inch 
size and square shear them in half for convenience. The 
material used for shells is given a thin coat of japan to pre- 
vent rusting, but the material used for the collets is japanned 
black for appearance. 

., The stock is fed by hand up to a knife-edge stop, which is 
instrumental in separating the scrap stock from the sheet. 
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The edge of the stock, after one row of blanks has been cut, 
is made up of half-circular forms, as shown in Fig. 8. This 
rough edge, however, is placed against the gage on the press 
when blanking to the Succeeding rows, to guide the stock as it 
is being fed through, the gage being long enough to make 
it easy for the operator to hold the stock squarely against it. 
The press runs about 250 revolutions per minute, and the 
shells are blown from the die by a strong air blast. Some 
use an inclined press, relying upon gravity to remove the 
shell, but an air blast does the work quicker, thereby 
allowing a speedier action of the press. This blast comes 
through a 2%-inch tin pipe, which is nozzled at the die. 
After the first row of blanks is cut from the new edge of 


Fig.7 Machinery,N.Y. 
Figs. 6 and 7. Die shown in Fig 1, with Thimble, Fig. 4, in Place 


stock, the operator snips off the corner with a pair of scissors 
to prepare the stock for blanking the next row of holes. By 
carefully trimming the corner, the stock is so located by the 
knife-edge stop S, Fig. 9, that the blanks are cut as indicated 
by the dotted lines in Fig. 10, which, of course, effects a con- 
siderable saving in material. The first blank is cut singly to 
locate it properly and then the balance are cut out at a speed 
depending on the speed of the press. By referring to the 
engraving, Fig. 10, it will be noticed that no stock remains 
between the blanked holes. As the stock is fed forward a 
knife-edge stop effects a separation of the scrap from the 
‘sheet. 

Another part to the button is the cloth cover. These are 
*.eut with a hand punch, which looks like a large size belt 
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Figs. 8 to 10. The Way the Stock is located with Reference to the Stop 
to effect Economical Blanking 


Fig. 8 Fig. 9 


punch, and a mallet on a hardwood block. Several thick- 


nesses of cloth are cut at one blow, and about % gross of the . 


blanks are removed from the punch at one time. A good 
plan is to keep the cloth blanks in the position in which 
they are taken from the punch, in a receptacle for this pur- 
pose, instead of throwing them loosely into an open box. If 
the button is to be covered with a damask material, or fancy 
centers, as shown in Fig. 11, then the blanks are cut singly 
jin a foot press. 

The cardboard disks, which are inserted between the shell 
and collet, are cut on the single action power press in much 
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the same manner as the shells are made, but they are forced 
through the die, while the shanks are knocked out. These 
“cardboards,”’ as they are called, are rushed out “a mile a 
minute,” no particular care being exercised, for if they crack 
or break, they are used anyhow, but they must be a certain 
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Fig. 11. Fancy Covers which are blanked singly 


size to drive into the collet, to hold the canvas in position. 
The canvas pieces are blanked in much the same way as the 
cloth covers are. These parts are assembled in what is called 
a “machine,” but it is in reality a light foot press built on 
the lines of general hardware. 

Fig. 12 shows the style of die used in assembling the 
shanks. Two strokes of the press are required for each 
shank. The illustration also shows the shell and the canvas 
blank ready to be placed in the “nest.” The punch P is 
shaped the same as an ordinary drawing punch, excepting the 
hemispherical projection provided at the end. This end is 
what forms the canvas stem which is sewed to a garment. 
In use, the collet is first placed in the nest with the canvas 
on top. The plunger then descends and forces the canvas 
into the pierced hole in the collet forming the stem. The 
lower end of the knurled ring R is turned to fit the recess 
in the upper end of part Q. This ring contains a plunger, 
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Fig. 12. Punch and Die for Forcing Canvas and Cardboard 
into the Button Shank 


the top end of which is turned to fit the lower end of 
plunger P. The ring and its plunger are held together by 
a small dowel, as shown, which slides in an elongated slot 
in the ring. While the operator is forcing the canvas into 
place, this ring, which is held in the right hand, is being used 
to pick up a pasteboard disk, while the left hand secures an- 
other canvas and collet for the next button. After the first 
stroke of the plunger P, the knurled ring is inserted in the 
recess in Q. The second stroke, through the plunger in ring R, 
imparts a blow to the pasteboard, which is driven into the 
shank. The small plunger S is a simple form of knock-out for 
ejecting the shanks. Celluloid buttons are assembled in the 
same style die except that celluloid covers are first heated 
to make them pliable so they will curl and bend. 

Good tool-makers are in demand for this work, and the 
writer knows of concerns who were offering $24 and $30 a 
week for competent men. As far as the writer knows, Will- 
iston of Hast Hampton, Mass., is the original covered button 
manufacturer, now known as the United Button Co. 
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INVENTING AS AN OCCUPATION 


From time to time our mail brings a woeful tale from a 
disappointed inventor who has devoted a number of years and 
considerable money to the perfecting of some device which 
the world has not duly appreciated. Many inventors spend 
years on the development of an idea which to them appears 
to be of great value. Often, too, they sacrifice the employ- 
ment by which they earn their daily bread. It is but nat- 
ural that the inventor who has thus devoted his time and 
perhaps all of his savings to the development of a new idea 
should be discouraged when he finds that he can realize lit- 
tle or no returns from his invention. As a rule he thinks 
that he has been unjustly treated by those to whom he has 
submitted his idea and often regards the manufacturer as 
an enemy because the compensation offered is from: his point 
of view inadequate. 

In many cases the inventor sees from one viewpoint only. 
He has not the advantage of wide experience and knows lit- 
tle or nothing of the costly organization necessary for mar- 
keting goods. Inventing should seldom be considered as an 
occupation to which a man can profitably devote all his 
time, except in cases where the inventor’s genius is of an ex- 
traordinary degree. The inventors who succeed as a rule 
retain employment in regular occupations while they perfect 
their inventions during spare time, the inventions being inci- 
dents in their regular occupations, or by-products, as it were. 
When an inventor works under such conditions he is more 
likely to correctly estimate the value of his inventions, and 
not be bitterly disappointed because his inventive genius is 
not highly appreciated. 

A man who has true inventive genius cannot help being an 
inventor, but he should avoid living in expectation that one 
brilliant idea will make his fortune and enable him to live 
ever after free from all pecuniary cares. The hope of “strik- 
ing it rich” is a common fault of many inventors. If they 
must invent, let them content themselves with moderate re- 
turns for their ideas, placing each in the best market possi- 
ble, but not feeling disappointed if a large fortune is not 
realized from an idea that to the inventor seems very valu- 
able. 

Advice is cheap and is generally disregarded by those who 
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could best profit by it. But notwithstanding, we cannot. 
help suggesting that inventors of ordinary ability should 
retain their regular occupations while developing their ideas. 
They ‘will be happier and their chances for success will be 
greater than if they give up profitable occupations hoping: 
to produce something which will make a large fortune. 
trouble is that inventors as a class are a somewhat irresponsi- 
ble lot to whom a steady job is distasteful. Steadiness of 
character and genius are rarely found combined in the same 
individual, and doubtless much that has been said here will 
be of little value to the class most in need of advice. 
( * * * 


‘MACHINE SHOP INTERCOMMUNICATION 


There is no trade or profession so closely identified with 
the development of new inventions as that of the machinist 
and the tool-maker. Embryonic ideas are gradually developed 
through a series of experiments with their assistance, and 


when the model is finally completed, the tools and machines. 


for its manufacture have to be constructed. The position of 
the up-to-date machine shop, therefore, is of the first import- 
ance in industrial development. It is this importance which 
has made it absolutely imperative that the equipment of 
machine shops be of the highest type in labor-reducing 
machines and time-saving methods. 

One of the many important time-saving devices developed 
within the past few years, which merits the careful attention 
of shop managers, is the automatic intercommunicating tele- 
phone. Its installation in a plant means that machine shop 


superintendents are no longer subjected to the many annoy- 


ances occasioned in the past by the crude methods of com- 
munication in use, such as unreliable hand-bells, buzzers, 
unsanitary speaking tubes, etc. 

The very nature of the modern machine shop organizaticn 
with its various departments covering a large ground -area 
demands that some quick method of communication be in- 
stalled that will put every department in close touch with any 
and every other department. It should not be necessary for 
the foreman of, say, the milling department to go to the 
foundry to ascertain why certain castings required for a rush: 


order have not reached him. His time is too valuable to be — 


thus wasted. Again, the shipping department, located per- 
haps in a remote part of the works, should be in as close: 


touch with the superintendent as the drafting-room just. 
outside his office. 
The automatic intercommunicating telephone, of which 


various forms are now: on the market, brings all the depart- 
ments of the modern machine shop in close touch with each 
other without involving charges for attendants. With its use 
a higher standard of efficiency can be obtained, and almost 
all the benefits of personal interviews can be enjoyed without 
the necessity of leaving one’s own department. The old 
walking-talking method of communication between the 
superintendent and subordinates may be abolished and the 
time thereby saved devoted to other details. Orders can be 
transmitted and received almost instantaneously, and mis- 
takes practically eliminated, or at least reduced to a minimum 
on account of the facility provided for readily securing direc- 
tions and checking up doubtful information. The telephone 
should not, of course, be used to transmit orders of which a 
record is required. All such orders, requisitions, data, etc., 
should be transmitted in writing only: but the telephone cam 
be made a most valuable means for explaining points not 
clear in written communications or which perhaps need 
modification in some detail to fit a certain condition. 

Another advantage of the telephone not unimportant is the 
ready means it gives for locating the superintendent or others: 
who may be making a tour through the works. In a few 
moments all the stations can be called up if necessary, the 
desired persons located; and any communication transmitted 
or information obtained with promptness. 

All the foregoing and much more is common knowledge 
in the works where the telephone is an indispensable fixture, 
but notwithstanding its manifest advantages we still find 
many plants, otherwise up-to-date, which are sadly deficient 
in modern means of intercommunication. 
remedied at small expense, and the saving effected will soon 
more than pay the cost. 
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THE HUMAN ELEMENT 


ANALYST 


Among the potent factors that impel a manufacturing con- 
cern toward the goal of commercial supremacy, is one that 
is often overlooked, but more frequently ignored—the human 
element. Employers sometimes forget that there is such a 
thing as a moral law and that it does not pay to violate it, 
and some superintendents and foremen have been imprudent 
enough to take undue advantage of the recent industrial 
depression to enforce methods and policies vitally affecting 
the workman’s daily life, without regard to the human ele- 
ment that enters into his makeup, and which of necessity 
must be reckoned with later on. 

As a consequence the men usually “take it out” by giving 
the company a bad reputation among their fellow-workmen, 
and it is a fact that some of the concerns which complain of 
the difficulty of securing and keeping good men, owe their 
troubles largely to this cause. The reputation of a shop for 
being “white” or otherwise spreads far and wide, and good 
men, usually know pretty accurately whether it is a desirable 
place to work in or not. This often materially affects the 
establishment concerned, especially when good men are 
scarce. Business men have their commercial agencies and 
reports for ascertaining the reputation and standing of other 
concerns. Workmen do it by a different, but just as effective 
a method, and the superintendent or foreman who thinks 
he can treat men unfairly and not suffer for it makes a 
great mistake. The foremen, especially, should always re- 
member that they are the direct representatives of the firm 
to the workmen, and that the men base their opinion of the 
company largely upon their opinion of the foremen. The 
workmen’s promotions and increases in pay depend upon 
the foremen’s characteristics and knowledge; their daily life 
and career are subject to his control, his caprice and vagaries. 
The character and ability of the foremen affect the workmen 
more directly than any other factor in the shop organization, 
and as a result have a direct effect upon their efficiency and 
disposition toward the company. Of course there are always 
two sides to a story. Many of the complaints come from men 
who are chronic fault finders, and who never would be satis- 
fied with any conditions, however advantageous; so that be- 


fore giving credence to these reports; one should always be: 


certain that the facts are substantiated by reliable evidence. 

We often hear of the tendency of workmen to limit their 
output and effort, and of their neglect to work for the good 
of their employers. This is usually the complaint of the 
manufacturer who does not consider the human element of 
sufficient importance to merit his attention, and who refuses 
to put himself in the other fellow’s place and to build up 
an organization along lines which would mean encourage- 
ment and inspiration to his employes. 

Another factor of great importance in its effect upon the 
human element, is the question of handling men so as to 
get the most out of them without incurring their enmity. 

Ignorance of details will sometimes cause the management 
of a concern to entrust the important position of superintend- 
ent to the man who can talk loudest and make the greatest 
show on a little knowledge. Such a man is apt to possess 
an exaggerated sense of his own importance, coupled with 
jealousy of those who suggest any improvement in method 
or process. Add to these failings surreptitious dealings with 
foremen and workmen, and you have three of the greatest 
causes of trouble in a shop, resulting oftener in a spirit of 
hostility than of cooperation between superintendent, fore- 
man and workman. 

It sometimes happens that a superintendent makes the 
serious mistake of ignoring his foremen to a certain extent 
in order to display his authority, and instead of entrusting 
the details of the work to the foremen, gives orders directly 
to the workmen; so that the workmen lose respect for and 
confidence in their foremen, and the latter become mere 
figure-heads, without any authority except in minor details. 
In some cases this is necessary because of the incapacity of 
the ordinary foreman, but it is always advisable when prac- 
ticable to give instructions through the foreman, and if he 
is not competent to run his department without such assis- 
tance he should be replaced by one who is. 
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It frequently happens that a superintendent desiring to 
retain the full credit for an innovation, makes the mistake 
of refusing to confer with different members of his organiza- 
tion in regard to any suggestion they may be able to offer, 
and attempts to force his plans through. Such action usually 
meets with covert opposition. His assistants, perhaps famil- 
iar with some obstacle in practice which he has not con- 
sidered, say nothing and allow the experiment to fail, “because 
they weren’t asked.” In this way the small jealousy that 
impels one man or group of men to underrate the work done 
by others, often works incalculable loss to the employer. 
The fact must be recognized that, nine times out of ten, the 
joint advice of several men conversant with a subject is supe- 
rior to any plan developed from one man’s brain. 

In every organization there should be a head and a strong 
one; but singularly enough the method often adopted in 
manufacturing establishments is to place all the responsi- 
bility on one superintendent and neglect to surround and 
strengthen him with a body of efficient foremen, who might 
be advisers of great value. In adopting such a policy the 
management fails to recognize the great benefit to be derived 
from securing the advice of a number of the best qualified 
men upon important matters, and from giving the foremen 
an opportunity to show their value, which with most men 
means increased ability to handle the problems submitted 
to them. 

In contradistinction to the method of management por- 
trayed above, is the shop organized along lines that enlist 
the cooperation of the personnel, that develops the latent 
ability of each man; a shop where all plans are based pri- 
marily upon the human) element of the men who are affected. 
The sympathetic support of the foremen and workmen must 
be secured. The best qualified superintendent will not 
achieve the degree of success that should be attained unless 
he is supported by the foremen, job-bosses and workmen. 
To enlist their support, they must be consulted frequently 
concerning the difficulties encountered, and encouraged to 
suggest ways of overcoming them; they must be made to 
feel that the methods are their own, and their interest 
in the work recognized. Thus difficulties will quickly dis- 
appear, and ways and means for overcoming unexpected obsta- 
cles will soon be discovered. 

Nothing is more vital to the progress of an enterprise than 
that its executive force should work in unison. Then the 
balance of the shop will generally do likewise. Let there be 
discord and lack of harmony among the heads of a concern 
and there will be an instant lining up of.forces in opposi- 
tion, one against the other, which will cause the entire organi- 
zation to disintegrate and lose much of its efficiency. The 
only cure is cooperation, since the work of each man is 
related to and interlaced with the work of all. The spirit 
of “getting together,’ if fostered, will be the chief factor in 
developing the strong men in the organization, and it should 
always be remembered that the habit of concerted action can 
be cultivated—gradually, perhaps, but easily—if proper atten- 
tion is paid to it. 

It must be conceded that the humanitarian, fair-minded 
policy of management is the greatest stimulus to the ambi- 
tion of the workmen, and that a loyal, interested force of 
workers, impelled by a feeling of good fellowship to do their 
level best, constitutes the concern’s best asset, and is’ the 
greatest and strongest factor making toward success. 


It is evident that Bleriot’s exploit in flying across the 
English Channel has stirred the imagination as has no land, 
flight of equal distance, and that it has also greatly stimu 
lated the progress and development of aviation. 

The enthusiasts see in Bleriot’s flight the beginning of 
a new era in which man will conquer the air, and in which 
the sea, “that parts nations asunder,” will no longer be a 
hindrance to his movements. To us there is something essen- 
tially fine, heroic and conquering in the vision of the French: 
man’s exploit; it shows man overcoming the seemingly insur 
mountable through his control of natural forces, made possi- 
ble by the development of mechanical engineering. The ma 
chinist can rightly claim a large share in this latest triumph 
of mechanical flight. 
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THE TESTING OF FILES AND TOOL STEEL* 


The following inquiry regarding files has been made not 
merely for the benefit of the file-maker, but quite as largely 
for the benefit of the buyer and user of files. The subject, 
therefore, is treated from the standpoint of a practical engi- 
neer without any special knowledge of file making. 

The testing of files is accomplished by means of a special 
machine (see description in MAcuINnERy, December, 1907, engi- 
neering edition) which records the endurance and metal- 
‘removing qualities of the file on a piece of paper wound 
around a cylinder, thereby producing diagrams as shown in 
Figs. 1 and 2. In these diagrams the horizontal distances 
represent the number of strokes made by tne file tested, and 
the vertical distances the number of cubic inches of metal 
removed during the life of the file. The curves drawn in 
Fig. 1 show the life history of two files from the time when 
they were new until they were completely worr out. It will 
thus be seen, for instance, that one file removed somewhat 
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Fig. 1. Diagram resulting from File 
Tests on Steel, made on the Herbert File 
Testing Machine 


Fig. 2. Diagram result- 
ing from File Tests on Cast 
Iron 


over eight cubic inches of steel in 108,000 strokes, after which 
the. file was incapable of removing any more metal. The 
other file removed the same amount of material in the first 
16,000 strokes, and was still in good condition, removing a 
total of 14 cubic inches in 42,000 strokes before worn out. 
In Fig. 2 is shown even a more striking comparison, and 
here the great variation in the amount of work possible from 
files of different quality is exhibited. The two sides of one 
file removed 10 and 8 eubie inches, respectively, of cast iron 
before becoming too blunt to cut, while one side of another 
file reduced to filings nearly 20 feet of a cast iron bar one 
inch square before unable to cut. These examples indicate 
that file testing is a matter of considerable importance in 
shop economy, particularly in the assembling department 
where a great deal of time may be wasted by using inferior 
files. 

The files are tested until they slip over the surface of the 
test bar without cutting, this, condition being shown by the 
curves taking a horizontal course. Tests which are stopped 
before this point is reached may give a false impression as 
‘to the relative merits of files. It may happen that two files 
cut equally well during the first 50,000 strokes, and if the 


tests were stopped at this point the files would be consid-- 


ered equal. If the tests were continued, one file might cease 
cutting at 60,000 strokes, and the other continue for 400,000 
strokes, thus showing a great difference in their durability. 


Results and Conclusions of File Testing 

Among the results obtained by the file-testing machine, per- 
‘haps none is of more interest than the discovery that the 
two sides of a file are seldom equal in efficiency and dura- 
bility. Fig. 3 shows the curves for the two sides of the same 
file, one of which accomplished three and one-half times as 
much work and made four times as many strokes as the other. 
Such results are common. TFile-makers generally explain this 
difference as due to a variation in the sharpness of the chisel 
used in cutting the files. If a great variation is thus found 
between the sides of a file, it is likely that equally great vari. 


* Abstract of paper by Edward G. Herbert, read before the Man- 
chester Association of Engineers, March 27, 1909. For description of 
the file-testing machine referred to, see MACHINERY, December, 1907, 
engineering edition. 
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ations will be found between individual files in the same lot, 
this being an evidence of lack of uniformity in the manufac- 
turing process. One of the most important services, there- 
fore, that is rendered by the file-testing machine*to makers 
and users of files, is that of showing the great difference 
caused by minute variations in the shape of the file teeth, 
variations which can scarcely be detected by examination, 
and which can only be eliminated by extreme care in all the 
processes of manufacture. 

It has been assumed that a file made of good steel is a 
good file. The teeth, of course, are expected to feel sharp, 
but beyond this very little attention has been paid to their 
shape. The file-testing machine has shown that the shape 
has a far greater influence than the quality of the steel, not 
only on the rate of cutting, but also on the amount of work 
that can be got out of the file. Fig. 5 shows the curves 
obtained from tests where five files were worn out at 
practically the same number of strokes (110,000). The 
amount of iron filed away varied very greatly. These vari- 
ations in rate of cutting are more marked on cast iron than 
on steel. The best file in Fig. 5 cut when new at the rate 
of 14 cubic inches per 10,000 strokes, while the poorest file 
cut hardly more than 1% cubic inch during the same number 
of strokes, the material being cast iron. On steel a rate of 
6 cubic inches per 10,000 strokes is rarely exceeded. 

The rate of cutting is given by the slope of the curve and 
depends almost exclusively on the shape and sharpness of 
the teeth and on their relation to one another, and is not 
affected by the quality of the steel. As many files cut at a 
very slow rate when considerably worn, 
reject files at a fairly early stage of bluntness. 


Factors Determining Efficiency of Files 
The chief factors by which the cutting efficiency of a file is 


determined are: 


1. Sharpness of teeth. 
2. Slope of the front face of the teeth, or rake. 
3. Slope of the back face of the teeth, or clearance. 
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Fig. 3. Curves resulting from Tests of Two Sides of the Same File 
cutting the Same Material. Fig. 4. Arrangement of File Teeth, due to 
Variation in Ratio between “Up-cut” and ‘‘Over-cut.” Fig. 5. Five Files 
of Equal Durability, but Unequal Capacity for Removing Metal 


4 and 5. 
file. 

6. Pitch or coarseness of the cut. 

7. Ratio between the pitch or number of cuts per inch in 
the “up-cut” and in the ‘‘over-cut.” 

At first sight it would seem that the sharpness of the teeth 
would be the most important factor in cutting efficiency, but 
the experiments indicate that this is not the case. Two files 
equally sharp, and thus cutting equally fast when new, do not 
show the same efficiency. 

The slope of the front face of the teeth on commercial files 
as made at present is very rarely vertical, but in almost 
all cases there is a negative rake varying from 3 to 25 de- 
grees. Experience with lathe and planer tools would lead 
one to expect that a tool with considerable negative rake 
would be exceedingly inefficient on almost all materials, and 
it is surprising ‘that such a tool cuts at all under such light 
pressure as can be applied by hand on a file. Nevertheless 
it is a fact that files with considerable negative rake not. only 
cut, but take off very satisfactory curled chips. The reason 


Angles of the two cuts relative to the axis of the 
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for this is probably that the file tooth is presented to its 
work at an angle, owing to the slope of the cut across the 
file. This gives a slicing cut, which probably accounts for 
this efficiency. , 

The slope of the back face of the tooth, or clearance, is 
very difficult to measure because it is not a plane surface, 
but the angle is very important in relation to the durability 
of the file. A file which is worn out has the tops of its teeth 
flattened or rounded. When the area of contact of the teeth 
with the work attains a certain value, great pressure is re- 
quired to cause the teeth to “bite” the metal. The amount of 
work that can be obtained from a file, therefore, depends 
largely on the volume of teeth available for wear before this 
limiting area is obtained. 

Examination of commercial files show that these angles are 
extremely variable, and it is certain that uniformly satisfac- 
tory results cannot be obtained unless correct angles are 
ascertained and maintained, leaving nothing for the variation 
of judgment on the part of the workmen. The pitch or coarse- 
ness of the cut does not seem to influence the efficiency of 
files to any great extent. Very coarse files, however, are 
almost always inefficient, probably because of the difficulty 
of raising very large teeth, which are at the same time suffi- 
ciently thin and sharp. Very smooth files, on the other hand, 
cut slower and do less work than those of somewhat coarser 
cut, but in some cases surprising results have been obtained 
from smooth files also. : 

It may not be generally known that the two cuts on a file 
differ in pitch. Suppose a file had. 25 cuts in the chief or 
“up-cut.” If it has also 25 cuts per inch in the secondary 
or “over-cut” a cross-section of the file would appear as at A, 
Fig. 4, each tooth standing immediately behind a tooth in 
the row in front, and all the teeth lying in straight rows 
parallel to the axis of the file. Such a file would leave on 
the surface of the work a series of furrows with ridges be- 
tween them. Now suppose that there be 25 cuts per inch in 
the “up-cut,”’ but the “over-cut” is made with 16%, cuts per 
inch. Then the appearance of the cross-section would be as 
at B. Each tooth now lies opposite the space between the two 
teeth in the row in front. The teeth in the first row still 
make a series of furrows, and the teeth in the second row 
work on the ridges between these furrows, planing them 
off and leaving a fresh series of furrows,’ but the file would 
be inefficient because the ridge between any two teeth would 
be too large to be taken off at one cut by the teeth behind. 
If the number of teeth per inch in the ‘‘over-cut” is increased 
to 19, the effect will be as shown at C; the ridges between 
the teeth in the first row are divided between the teeth in 
the second and third rows behind. This subject of the ratio 
between the “up-cut” and “over-cut’” is likely to be one of 
the most important factors in file efficiency, but it has not as 
yet been thoroughly investigated. 


Efficiency of Files on Various Metals 

It has generally been assumed that a good file is good for 
all classes of work, brass, cast iron or steel. Some difference 
of opinion on this subject has been expressed, and there has 
been a fairly general agreement that a file for brass should 
have the “up-cut” nearly at right angles to the axis, although 
this is by no means a general rule. In view of this a series 
of experiments was planned to ascertain whether there is one 
particular cut which is best for all metals, or whether each 
metal requires a special cut to produce the best results. For 
these tests a number of files were ordered from several mak- 
ers who were asked to cut them in the manner which they 
considered most suitable for cast iron, steel, brass, and gen- 
eral work, respectively, each maker supplying a number of 
files for each purpose. 

In the experiments each file was tested on brass, cast iron, 
mild steel, annealed tool steel and “normalized” tool steel, 
the last being subjected to heat treatment which would make 
{t uniform in hardness throughout its length without actually 
annealing it. In one case a brass file gave the best result 
on brass, but this was the only instance where the best 
result on any metal was obtained by the file intended for 
that metal. On the test on cast iron, for instance, two files 
intended for steel cut more than three times as fast as the 
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files intended for cast iron. 
(not annealed) the cast iron file gave best results. 
clusions of these tests, therefore, showed: 

1. The subject of files for specific purposes has practically 
received no thorough attention. As a rule, files cut for spe- 
cific purposes gave poor results on the materials for which 
they were intended, and good results on materials for which 
they were not intended. 

2. Files especially well adapted for any one metal did not 
give good results on other metals. 

3. Files which showed average efficiency on all 
were rather inefficient on all. 

4. The tests clearly show that the ductile metals, such as 
mild or annealed steel, are most easily worked with a sloping 
cut, which usually produces curled filings. Cast iron and 
hard brass require a much less sloping cut. Brass files, in 
fact, should have an “up-cut” almost at right angles to the 
axis of the file. 

5. As a general conclusion, therefore, it appears that it 
would be advantageous to have files especially cut for vari- 
ous metals and keep them on the work for which they are 
intended. Most files intended to cut all metals are decidedly 
inefficient on them all. 

It will rest with the user to make the first move in the 
matter. The file-maker is naturally reluctant to double or 
triple his stock and to make files for all the existing sizes, 
shapes and cuts in two or three distinct styles, suited to 
different metals. The difficulty may involve a slight increase 
in the price of files, but the increase in efficiency will be out 
of all proportion to the increase in cost. 

Another evidence of the un-uniformity of files and the in- 
complete understanding of the subject, even by file-makers, 
is shown by the fact that sometimes files of two or three 
different qualities are sold by the same maker at different 
prices. In most, though not in all, cases where such files 
were tested, it was found that the cheapest grade gave the 
best result, and the most expensive the worst. This is prob- 
ably explained by the fact that by a ‘“‘good’’ file, the file- 
maker almost invariably means simply a file of expénsive steel. 

Most of the leading British file-makers are now investi- 
gating, with the aid of the testing machine, the various prob- 
lems connected with file efficiency. This investigation is 
attended with special difficulty. Apart from the quality of 
the steel there are at least eleven important factors, all hav- 
ing an influence on efficiency: seven angles, the sharpness 
of the chisel, the force of the blow, the coarseness of the cut, 
and the ratio between the two cuts. It is possible to make 
an infinite number of combinations of these eleven variables, 
and an alteration in any one of them is likely to affect sey- 
eral of the others. The problem is, therefore, greatly sim- 
plified if a simple file tooth can be isolated and its cutting 
efficiency measured under constant conditions while pro- 
gressive changes are made in its shape and in the angle of 
its presentation to the work. 


On the “normalized” tool steel 
The con- 


metals 


A Tool Steel Testing Machine 


The simplification of the problem mentioned is made possi- 
ble by the use of a recently-designed tool steel testing ma- 
chine. - 

The principle of the tool steel testing machine will be 
understood from the diagram, Fig. 6, in which A represents 
a tube of steel or other metal, suitably guided and rotating 
about a vertical axis, while its lower end rests on a fixed 
abutment B. A cutting tool C is held in a vise D. The vise 
is mounted on knife edges HZ, lying in the plane of the end 
of the tube. By means of a screw F, with a movable weight 
and scale, the tool can be caused to press upwards against 
the edge of the tube with any desired force, and cut it away 
with a turning action. 

The tube is held in contact with the abutment B by means 
of a weight G, the downward pressure of which is always 
greater than the upward pressure of the tool. As the tube 
is turned away by the tool, it is fed downwards by the weight 
G, so that the end of the tube, though it is constantly being 
turned away, is constantly held in contact with the abutment 
B, and the point at which cutting takes place is therefore 
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stationary. A dashpot H is connected to the vise to prevent 
jarring or vibration. 

Turning now to the illustration of the machine in Fig. 7, 
it will be seen that the tube is driven by a spindle, which 
receives its motion through cone and friction disk gearing, 
capable of giving it a wide and continuous range of speeds. 
A paper-covered drum, mounted beside the column of the 
machine, is driven from the spindle through worm and spur 
speed reducing gear. Vertical movements of the spindle are 
communicated through a fine chain to a pencil mounted on a 
vertical sliding bar. 


Machinery,N.Y, 


Fig. G. Diagrammatical View of Action of Tool Steel Testing Machine 


When the machine is set in motion, the pencil draws a 
diagram, in which horizontal distances represent the num- 
ber of revolutions made by the tube, and vertical distances 
represent vertical movements of the spindle—i. e., the length 
of tube turned off by the tool. The slope of the line at any 
point represents the rate at which the tube is being turned 
away, which is conveniently expressed in inches per 1,000 
revolutions. In practice the tube is % inch diameter and % 
inch bore. 

By means of this machine it will be possible to ascertain 
what is the theoretically correct shape for a single file tooth 
for any particular metal. This information having been ob- 
tained, it will rest with the file-maker to ascertain by means 
of the file-testing machine what combination of theoretically 
correct file teeth gives the best maximum efficiency and dura- 
bility to the file. 

In the machine shown, the cutting of metal is reduced to 
its simplest and most elementary form. A straight cutting 
edge is pressed with a known force against a metal surface 
of constant width and unvarying, hardness, moving at known 
constant speed, and being cut away at a rate which is graphi- 
cally recorded. It is evident that the tool continues to cut 
until it reaches a definite degree of bluntness, when the 
pressure against the teeth will be insufficient to cause it to 
penetrate the metal. At this moment it will slip over the 
surface without cutting, and on the diagram this condition 
will be shown by the curve becoming horizontal. 


Results of Experiments with Tool Steel Testing Machine 
The results of these experiments are not, as yet, definite, 
but so far the results serve to show the character of the 
information that may be expected, and its bearing on the 
file tests. A series of tests made to ascertain the effect of 
variations in the clearance angle or slope of the back of the 
file teeth, with the front without rake, confirmed in a strik- 
jing manner the condition that mere sharpness is relatively 
an unimportant factor ‘in file efficiency. A second conclusion 
to be drawn from the tests is that the clearance angle has 
very little influence on the rate of cutting. The most strik- 
ing feature of the tests is, however, the great difference in 
the duration and in the total amount of metal removed, 
showing that. 0.05 cubic inch could be cut away with 5 
degrees clearance in 100 revolutions before the tool ceased 
cutting, against 8.7 cubic inches of metal removed in 3,800 
revolutions with 25 degrees clearance. Considering that all 
these tests were made with the same tool, the conclusion 
previously arrived at that durability of the file and the 
amount of work it is capable of doing depends far more on 
the shape of the teeth than on the quality of the steel is 
confirmed, and it would appear that the chief factor influenc- 
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ing the durability and output is the clearance angle or slope 
of the back of the teeth. The tests, however, indicate that 
there is a limit beyond which the clearance angle cannot be 
increased with advantage. When the clearance angle was 
greater than 25 degrees, the output and durability began to 
decrease. This was due to the fact that the edge of the tool 
broke away, indicating that the tooth was too weak; but it 
must not, therefore, be assumed that a clearance of 25 degrees 
is a practical limit. The tests were made with a pressure 
of 25 pounds, and this pressure applied to a single file tooth 
probably represents usage more severe than a file would be 
stibjected to. 

The results obtained also indicate how files of superior 
steel may give poorer results than files of inferior steel. 
In the case above, a tool of the same quality of steel removed 
in one case seventy-four times as much metal as in another 
case, the: difference being merely a difference in clearance 
angle. Now it is a well-known fact that a high-carbon steel 
is much less ductile than one of less hardness. Consequently 
the high-carbon steel does not flow so readily when struck 
with a chisel; the burr which forms the working part of 
every file tooth is much lower, or in other words, the clear- 
ance angle is less. Thus it may easily happen that the extra 
durability of the steel is far more than counteracted by the 
lack of clearance, and a file of very good steel may give ex- 
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ceedingly poor results as a cutting tool if not properly cut 
with a clear understanding of the requirements of the dura- 
bility and efficiency of files. 

A series of experiments was made with a view to ascer- 
taining the effect of varying degrees of rake and slope on 
the efficiency and durability of file teeth, the term slope being 
used to indicate the angle at which the up-cut lies across 
the face of the file. Only two slopes were experimented with 
—a slope of 90 degrees, corresponding to the cut of a file 


intended for brass, and a slope of 70 degrees, such as is com-. 


monly found in files intended for general work. 
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Each of these slopes was tested in conjunction with three 
different degrees of rake, viz., a negative rake of 15 degrees, 
as commonly found in file teeth; a zero rake, the front face 
of the tooth standing at right angles to the surface of the 
work, a condition occasionally approached in file teeth; and 
a positive or forward rake of 15 degrees, a condition which 
is never found in file teeth, though experience with other 
cutting tools points to this as the correct form for cutting 
most metals. The same tool was used throughout, so as to 
eliminate any variations due to difference of temper or qual- 
ity in the steel. Each test was made with a freshly sharp- 
ened edge, and was continued until cutting ceased. The pres- 
sure of the tool on the work was in all cases 25 pounds, the 
cutting speed 30 feet per minute, and the clearance angle 
of the tool 20 degrees in all except two of the tests. 

The results of these tests showed that an extraordinary 
difference in the output of the work can be obtained in the 
same tool by a relatively slight-variation in its cutting angles. 
Contrary to what might be expected, these variations have 
much greater effect on the output than on the rate of cut- 
ting. It was also noticed in these, as in all other tests made 
with the machine, that mere keenness of edge had very little 
effect on the efficiency. All the curves obtained were approxi- 
mately straight lines, and cutting ceased abruptly with very 
little previous loss of efficiency. 


Conclusions of Tests Relating to Shape of File Teeth 

In relation to commercial file-making, the most important 
conclusion of the tests appears to be that the least desirable 
results of all were obtained with the tool which most closely 
resembled the commercial file tooth. The best results of all 
were obtained with a form of tooth which can probably be 
reproduced without great difficulty, but which appears never 
to have been adopted. This tooth would have a positive front 
rake of 15 degrees, and a clearance of 5 degrees. It was pre- 
viously shown that the clearance angle is a most important 
factor in determining the total output and that the tool with 
no rake and only 5 degrees clearance will do only a very 
small amount of work, but it appears that a tool with the 
same clearance angle and with positive front rake will do 
an exceptionally large amount of work with great efficiency, 
and it is probable that by slightly increasing the clearance 
angle the output will be still further increased without un- 
due weakening of the cutting edge. 

Some caution will, of course, be necessary in applying the 
results just described to the art of filemaking. These tests 
were made with what was practically a single isolated file 
tooth with a straight instead of a rounded cutting edge. The 
file is a series of round-nosed tools, lying very close together, 
and it may be found that a file with a positive rake will have 
a tendency to choke up with filings to such an extent as to 
neutralize its greater efficiency. The progress must be made 
by systematic experiments, confirmed at every step by the 
file-testing machine. 

The results first described have a bearing on other cutting 
tools besides files. Of all the tool forms experimented with, 
among those that gave the smallest output of work was one 
having no front rake. This, however, is the usual form of 
tooth for milling cutters. There seems to be no reason for 
making milling cutters without front rake, except the well- 
known propensity of human beings to follow in their fore- 
fathers’ footsteps. Milling cutters with front rake have been 
made and tried, and have given good results, and yet it is 
impossible to buy such cutters without having them made to 
order, 

The Testing of Tool Steel 

We now pass to the consideration of that function of the 
tool steel testing machine from which it derives its name and 
which may prove to be of greater practical importance than 
any other—the testing of the quality of tool steel. The slope 
of the curves produced on the diagram in the testing machine 
indicate the rate at which the test tube is being cut away 
by the tool point, and it is evident that this rate is governed 
by several factors: the speed and quality of the test tube, the 
shape and position of the tool, and the force with which it 
{s pressed against the tube. Any alteration in any one of 
these factors will affect the rate of cutting and the slope of 
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the curve, which therefore serves as an absolute check on 
the uniformity of the mechanical conditions. The remain- 
ing factor in the test is the quality of the steel, and a mo- 
ment’s consideration will show that this does not affect the 
rate of cutting at all. So long as a number of tools are 
equally sharp, they will all cut at the same rate under the 
same conditions, no matter what steel they are made of; but 
the tool which is made of the best steel will remain: sharp 
longest. 

The results of experiments on carbon steel and high-speed 
steel are shown in Figs. 8 and 9. At slow speed (30 feet per 
minute) the carbon steel lasted four times as long as the high- 
speed steel. At a somewhat higher speed (40 feet per min- 
ute), the high-speed steel tool lasted twice as long as the car- 
bon steel. These tests were repeated, but the same results 
were obtained. Up to a certain limit all tools with increased 
speed not only did more work per unit of time, but lasted 
a greater number of revolutions. Another interesting experi- 


30 FT.PER MIN. 40 FT.PER MIN. 


Machinery,N.Y. 


Fig. 8. Comparison of Dura- Fig. 9. Comparison of Dura- 
bility of Carbon and High-Speed bility of Same Steels at Increased 
Steels at Low Cutting Speed Cutting Speed 

ment was carried out with a blunt tool. It was tested until 
it ceased cutting at 40 feet per minute; when the speed was 
increased to 85 feet per minute the same tool immediately 
began cutting faster, that is, removing more metal per revo- 
lution than when it was quite sharp and working at a lower 
speed. This indicates that there is a definite state of blunt- 
ness corresponding to each speed. These are a few of the 
many curious facts that have been brought into prominence 
by the tool steel testing machine. They may or may not 
have an important bearing on the art of cutting metals, but 
it is necessary to bear them in mind. 

The conclusions also throw an interesting light on the 
relative value of ordinary carbon and high-speed steels for 
various tools. For files, for instance, having a low cutting 
speed, it is likely that special alloy steels are of but little 
value. While it may not be assumed that all alloy steels 
are inferior to carbon steel for file making, it is evidently 
unsafe to assume that because a certain steel has given good 
results, say, for twist drills, it would be suitable for cutting 
tools used under totally different conditions. For instance, 
reamers are generally used for a slight scraping cut at a low 
speed, precisely under conditions for which high-speed steel 
seems to be least suited, and for such tools the high quality 
steel appears to be unwarranted. It may be too soon to dog- 
matize, but there seems to be reason for caution in the appli- 
cation of high-speed steel to the manufacture of such tools 
as reamers and milling cutters for light finishing work. 

Another experiment showed that the maximum duty could 
be obtained from a carbon steel at the cutting speed of 50 
feet, by a good high-speed steel at 85 feet, and from one of 
the new British high-speed steels at 140 feet per minute cut- 
ting mild steel. This latter result was unexpected, since no 
increase in the working speed was claimed by the makers 
of the new steel, but only an increase of durability at the 
speeds at which high-speed steel is ordinarily used. The tool 
steel testing machine can also be used for ascertaining the 
wear of metals, the efficiency of the various lubricants in 
cutting operations to preserve the edge of the tool, and for 
testing the hardness of metals. ; 

The testing for hardness is accomplished by a drill loaded 
with a certain weight, and the rate at which it penetrates 
the material under investigation is used as a measure of 
hardness. This test is by no means new, but it has often 
been regarded with some distrust, because the sharpness of 
the drill is a variable factor in the result of the test as ordi- 
narily applied. The production of considerable quantities of 
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test bars for the file and steel testing machines has called 
for some accurate method of judging hardness (using that 
rather vague term to denote resistance to the action of cut- 
ting tools), and the drill test has proved itself during nearly 
two years of continuous use the most sensitive and reliable 
test available. 

The distributing influence of the varying sharpness of the 
drill is eliminated by adopting a definite rate of penetration 
on a standard reference bar. Suppose the rate of penetration 
of half an inch per 1,000 revolutions to be adopted, the load 
on the drill is adjusted until this rate of penetration’ is ob- 
tained on the standard bar. Tests on the materials under 
investigation are then made, and any variation in the rate 
of penetration, beyond certain predetermined limits, leads to 
the rejection of the material. Periodically a return is made 
to the standard bar, and any loss of penetration due to blunt- 
ing of the drill is corrected by increasing the load. In prac- 
tice a considerable number of tests can be made on ordinary 
materials without perceptible blunting of the drill. The sensi- 
tiveness of the test depends entirely on the rate of penetra: 
tion adopted. A drill so lightly loaded as to be on the point 
of slipping gives a hardness test which is probably more 
sensitive than any other. In this connection it is interesting 
to note that drills of high-speed steel have proved quite un- 
suitable for the drill test, as they lose their sharpness much 
more rapidly than drills of carbon steel, under the extremely 
light cuts that are essential for a sensitive test. 

The results put forward in the foregoing have been con- 
firmed by repeated experiments, and are believed to be reli- 
able as far as they go, but important facts may be undiscov- 
ered and those phenomena which have come into view may 
bé only parts of: larger phenomena which cannot be seen in 
their true perspective until they have been investigated from 
every side, and under widely varied conditions of experi- 


ment. 
* * * 
SIZHS OF PIPE MAINS FOR HOT WATER 
HHATING*t+ 


CHARLES L. HUBBARDt 


In the accompanying Supplement three sets of curves are 
given for determining the sizes of pipe mains for hot water 
heating. Two of the diagrams are for gravity circulation 
where the water is moved under a low head, the motion 
being due solely to the difference in temperature between the 
supply and return. The third diagram is made up for the 
usual range of velocity and head employed in forced hot 
water circulation actuated by means of a pump. In all cases 
the capacities are for pipe lengths of one hundred feet. 


Volume of Water to be Moved 
The volume of water to be passed through the supply main 
in a heating system may be found by the following equation: 
EXH 
C= 
30x CL) 
in which G@= gallons per hour, 

H = efficiency of radiating surface (170 for direct, 400 for 
indirect, and 1,000 for hot blast heating), 

H =square feet of heating surface, 

7 = initial temperature of water (commonly taken as 180 
degrees), 

T,—=final temperature of water (commonly taken as 160 
degrees). 

Hazample.—A heating system has 5,000 square feet of direct, 
heating surface, and 1,000 of indirect; how many gallons of 
water (G,) must pass through the main per minute, assum- 
ing a drop in temperature of 20 degrees? 
(170 < 5,000) + (400 x 1,000) 


C= == 125 gallons: 
8.3 & 20 < 60 


* For additional information relating to heating and ventilation, see 
the following articles previously published in MACHINERY : Calcula- 
tions of Fans and Heaters, June, 1908, engineering edition ; The 
Heating and Ventilation of Machine Shops, ‘September, 1907, engi- 
neering edition; and also’the articles referred to in connection with 
the one last mentioned. See also MACHINERY’sS Reference Series 
No. 39: Fans, Ventilation and Heating. 

+ With Data Sheet Supplement. 


+ Address: 283 Central St., Auburndale,, Mass. 
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Head to Produce Flow 
The head to produce flow may be found by the equation 
H=D X h 0.000365. 
in which 

H =head in feet, producing flow, 

D = difference in temperature betwecn supply and return, 

h=height or elevation of the heating surface above the 
boiler. 
| Example.—A certain quantity of heating surface is located 
at an elevation of 50 feet above the boiler; what is the avail- 
able head for producing flow through the supply riser if the 
drop in temperature between the supply and return is 30 
degrees? 

H=30 X 50 X 0.000365 = 0:55 feet. 

When the radiation is all on the same floor, the elevation h 
may be taken as the vertical distance between the center of 
the radiators and the center of the boiler. If it is equally 
distributed on several floors it may be taken as ee it were 
all located upon the central floor. 

If unevenly distributed, the average elevation may be found 


by the equation 
AXh,+ BX hh + OX, 


(As) Dota, 


= 


in which A, B, and O are the square feet of radiation upon the 


several floors, and 74, hf, and h, the corresponding eleva- 
tions of the radiators located upon these floors. 

In computing the length of mains, provision must be made 
for the frictional resistance due to bends in the pipe. In 
practice it is customary to consider an elbow equivalent to 
increasing the length of the pipe 60 diameters, and a return 
bend equivalent to 120 diameters. 

The size of main required to supply a heating system or 
group of heaters depends upon the square feet of radiation, 
the elevation above the boiler, the drop in temperature of the 


water in passing through the radiators, and the length of run, 


Taking the examples previously given, and assuming the 

length of the mains to be 200 feet, what size of pipe will be 

required? 
Gallons per minute 125; available head to produce flow 0.55 


foot. As the run of pipe is 200 feet long, the head per hun- 
0.55 
dred feet is ——-— 0.27 foot. From diagram II in the Supple- 
9 


ment we find that a flow of 125 gallons under a head of 0.27 
foot calls for a pipe between 5 and 6 inches in diameter, in 
which case the larger size would probably be used. 


Forced Circulation 
tn case of forced circulation the mains should be of such 


size that the total head required to overcome the friction will — ; 


not exceed 50 feet, the usual range being from 30 to 50 feet. 
The velocity of flow is usually made from 5 feet per second in 
the smaller sizes (2 to 3 inches) to 10 feet per second in the 
larger sizes (6 to 8 inches). 
The table in the Supplement gives the capacity of different 
sizes of pipe for varying velocities of flow through them. 
* * * 


In spite of their conservatism and proverbial “slowness,” 


our British friends have achieved remarkable results in the 


running of fast trains, and on the Great Western R. R. results 
are obtained which are not equalled by any regular Ameri- 
can service. Between London and Exeter, a distance of 174 
miles, three expresses run daily without a stop, in exactly 
three hours, or at an average speed of 58 miles an hour. A 
fourth train on the same route makes the same run at an 
average speed of 56.38 miles per hour. It,is not unusual for 
the total load back of the tender of these trains to be 400 


tons. 
* * * 


The new radium institute of Great Britain has placed an © 


order for a trifle over one-quarter of an ounce of radium-bro- 


mide, the price for which is not less than $150,000, or at the : 


rate of $570,000 per ounce, or over $9,000,000 per pound. Some 
conception of the enormous labor involved in the extraction 


of this mineral is afforded by considering the price of a 


pound given as the wages of 15,000 men working one year * 


of 300 working days at $2.00 per day. 
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THE COMMERCIAL AIRSHIP—A CRITICISM 


FORREST E. CARDULLO* 


In an article entitled “The Commercial Airship,” in the 
August issue of Macuinery, Mr. McCready reviews briefly the 
disadvantages of the heavier-than-air machines, and of the 
gas-inflated airships, stating that both are impractical for 
commercial work. As a substitute for them, Mr. McCready 
proposes a type of airship consisting in principle of a metal- 
lic reservoir of large volume from which air can be exhausted, 
lightening it by the weight of the air so exhausted. Obvi- 
ously, if this contrivance is to be successful, the weight of the 
metal envelope must be less than that of the displaced alr 
and since the reservoir is to be exhausted of air, it must be 
strong enough to resist the external air pressure, which is 14.7 
pounds per square inch or 2,117 pounds per square foot. 

Now it follows that the material to use in the construction 
of this airship is that which has the greatest strength for a 
given weight. This material will be one of the alloy steels 
having high elastic limit and tensile strength. Aluminum 
is lighter, but is also weaker in much greater proportion. 
Many alloys of low specific gravity present advantages in cer- 
tain types of construction, but pound for pound, they are not 
as strong as the alloy steels. Such alloy steels weigh about 
480 pounds per cubic foot. 

The form of reservoir which contains the largest volume 
within a given bounding area is the sphere. Consequently 
for a given volume and thickness of wall, a sphere will make 
the lightest reservoir. Also, since the compressive stress is 
the same in every cross section of the wall cut by a radial 
plane, the sphere will have the thinnest wall of any shape 
of the same diameter. It is apparent, then, that no lighter 
construction could be made than a perfect sphere without 
bracing. If the sphere is perfect, and the external pressure 
uniform, bracing is theoretically unnecessary, and no possible 
system of bracing can be devised which would make a sphere 
stronger for the same weight, than its theoretical strength, 
_ calculated on the assumption that it is perfect in form, homo- 
geneous in material, and subjected to a uniform pressure. 
Hence if a spherical reservoir cannot be made light enough 
and strong enough to perform the desired service, no other 
form of reservoir will be possible. 

Volume of 1 pound of air at 62 degrees IF’. and 14.7 pounds 
pressure per square inch = 13.141 cubic feet. 

Volume of a sphere = 0.5236 @’. 

Area of a sphere = 3.1416 @. 

Area of its great circle = 0.7854 d°. 

Circumference of its great circle = 7rd. 

Diameter of a sphere having a displacement of 1 pound of 
air at 62 degrees Fs at sea level = 2.93 feet, which is found 


as follows: 
ton We '5236.05 


°113.141 


= Os 


0:5236 
Its area will then be 


3.1416 X 2.93? = 26.97 square feet. 

Assuming that the steel weighs 480 pounds per cubic foot, 
and further that the shell will weigh exactly one pound, we 
find for the thickness of the shell 

1 


—————— = 0.0000772 foot. 
26.97 X 480 


or 0.0000772 * 12 0.000926 inch, or the thickness of our 
shell will be a trifle less than one-thousandth part of an inch. 
The area of the great circle of this sphere will be 
0.7854 & 2.93? = 6.74 square feet, 
and the pressure upon it, at 14.7 pounds per square inch, is 
6.74 & 14.7 xX 144 = 14,270 pounds. 
The circumference of the great circle is 
3.1416 & 2.93 = 9.205 feet or 110.5 inches. 
It therefore follows that the cross section of the shell on 
the great circle is 110.5 x 0.000926 = 0.1023 square inch. 
The compressive stress produced in this cross section by 
the pressure of the air is therefore 
14,270 


= 140,000 pounds per square inch. 
0.1023 


* Address: New Hampshire State College, Durham, N. H. 
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Now it is obvious that we have hardly any substance suffi- 
ciently strong to construct such a sphere, and certainly there 
is no substarfce sufficiently strong to construct a sphere able 
to float in air and in addition lift 55 per cent of its own 
weight, when interior bracing is added to prevent collapse. 

Mr. McCready states in his article that the vacuum sys- 
tem becomes proportionately more practicable and efficient as 
the size of the airship is increased. Let us see if this is true. 

pressure on great circle 0.7854 d* X 14.7 K 144 


Stress = SS —_ = 
cross section at great circle 3.1416 dt 
529d 
¢ 1 
Weight of 1 cubic foot of air = pound, ’ 
13.141 
1 
Volume of pound of steel — ——_—_—_—_—- = 0.0001585 
13.141 13.141 x 480 


cubie foot. 
Cubic feet of steel in shell —0.0001585 & 0.5236 d*. 


Area of shell = 3.1416 d?. 
0.0001585 0.5236 d° 


Thickness of shell —=t— = 01).000026 d. 


3.1416 @ 
529 a 


or the stress = = 20,300,000 pounds per square foot, 


0.000026 d 
and is independent of the diameter. 

One point alone in regard to the construction advocated in 
the article referred to will serve to show its futility. The 
figures for a proposed vacuum airship are given as 150 feet 
diameter by 750 feet long. The weight of the cylinder, fit- 
tings and machinery is given at 270 tons. If all of this 270 
tons were utilized as a 700-foot steel column, keeping the 
ends of the cylinder apart against atmospheric pressure, the 
stress in the column would be 163,000 pounds per square inch. 

The truth of the above assertion may be demonstrated as 
follows: The area of a circle 150 feet in diameter is 17,671 
square feet. On each square foot there will be a pressure of 
2,117 pounds, or a total compressive stress, tending to force 
the ends together, of 387,400,000 pounds. Assuming the col- 
umn to weigh 270 tons, or 540,000 pounds, its volume will be 
1,125 cubic feet, and if it is 700 feet long, allowing for the 
conical ends, its cross section will be 1.6 square foot or 230 

37,400,000 
Now the stress in the column = —————_ = 
165,000 pounds per square inch. 230 

This stress looks rather excessive in a column 700 feet 
long. The following figures in regard to the stress in the 
walls, normal to an axial plane are, however, even more illu- 
minating. 

The strongest sand lightest construction that we know of 
in the case of a cylinder subjected to external pressure, is 
that used in the Morrison corrugated furnace. The reason 
it is so strong is that the cylinder wall furnishes its own 
bracing. Let us suppose that the airship is built on this 
principle, and that the whole 270 tons is put into self-brac- 
ing wall. Then, the weight of cylinder wall per foot of 


540,000 
= 771 pounds. 


square inches. 


length will be This 771 pounds of 


700 


metal will form a band around the cylinder 150 7471 


T71 
== 1.6 cubic 


feet long, and its volume, if of steel, will be 
480 
1.6 X 144 
—— = ().5 square inch. 
471 
The total stress in this band will be one-half the pressure 
of, the air upon 150 square feet (i. e., the area of the projec- 
tion of a section of the cylinder one foot long upon the axial 
150 * 14.7 «k 144 
———— or 159,000 pounds. 


foot. Its cross-section will then be 


plane) which is The 


159,000 


stress per square inch is then or 318,000 pounds. 


0.5 
We are forced to the conclusion that no ingenuity of con- 
struction will make such an airship able to support even its 
own weight, unless we construct it of some unknown material 
having a strength many times greater weight for weight, 
than that of the strongest steel. 
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BUSY MAN’S METHOD OF KEEPING A 
NOTEH-BOOK* 

JOHN S. MYERSt 

Ideas unapplied to a useful purpose are worthless. A man’s 
mind may be as full of ideas as a dog’s fur of fleas and yet 
the man derive no more benefit from those ideas than the 
dog does from the fleas. Now the more busy the individual, 
the greater the number of ideas which crowd around the 
court of judgment crying for deliverance, and the greater 
the number of other people’s ideas that are recognized as 
good; yet, at the same time, from the very nature of the 
case, the less time the individual has to devote to the useful- 
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PISTON RINGS* joint of the rings. This can be done on a hand millergwith 
Br JAMES McINTOSE a suitable fixture. There is some difference of opinion as 
SS —S_—s /N 


regards the proper form of joints; some prefer the stepped 
joint, while others favor the diagona) slot. The stepped joint 
is_more expensive to make and more difficult to fit and {t ts 
more easily broken than the diagonal joint. If the joint ts 
open, say one-sixteenth inch, when madg@ccording to either 
system, the area for leakage is ai > Jn. 


one case the gas may have a straight flow, and in the other 


While a great many other details of gas engines for auto- 
mobiles have been standardized, there are hardly any stand. 
ard dimensions or methods for making piston rings. Some 
makers prefer wide rings and some narrow, sorhe favor an 
eccentric ring and others a concentric, some prefer the stepped 
joint_and_ some the diagonal slot, ete Cast fron, howdver, 


may be considered as the standard material for piston vihgs, TU must pass around under the ring té& get by the joint, 
but there are many kinds of cast iron A suitable grade of The Saber 


yy prefers the diagonal joint 


cast iron for piston rings should be as hard as is con ile’ text operation he fidlaiiine vom bveroutalielorithe 
Me 


with the machining of the rings, fn order to give the maxi ring. Great care shoul xercised in order to obtain good_ 
YET mum wear, andgthe ring metal results with the larger sizes. These are usually closed with 
LEAV 0 get uniform results, great care should be taken from the a suitable band, clamped between two surfaces, bne at a time, 
start A good metal pattern should be used and a minimum ‘and a light cut taken off the outside: but this method is 


amount of stock allowed for finishing. The'castiogs should father slow In automobile building, The usual method in 


this manufacture is to have a suitable arbor and sleeve, the 
arbor being built up with a spindle having a fixed collar at 
one end, and an adjustable one at the other end. The latter 
should be fitted with a key or pin to keep the collar from 
turning while tightening the nut, otherwise the rings will 
ue distorted. The collars should be made so that the diam- 
etér of the inner edge equals the diameter the ring is to be 
ground to, and the outer edge the diameter of the sleeve, 
so that the rings may be readily centered on the arbor, care 
being taken to see that the large diameter of the collar is 
far enough from the inside so that the grinding wheel can 
pass over the rings without touching the large diameter, 
The collars should be hardened and ground, so that the edge 
will keep its shape and hold the ring better 

A suitable sleeve is best made of cast iron. The sleeve 
may be light, but should haye a band cast on each end to 


Pige 1 and 2 Mlustration of Re&wt of Grinding Platon Ringe on tho 
‘Outside and on the Inside 


be machine molded, as they wiil then be more uniform 
When too much stock must be removed, the best part of the 


27s. MAKE COT AS CORRECTED, 


esi STeEV OG. ALLow SSP4ICES FOR Sa7- 


astl {i i 

ng is cosines the resulting ring will have a short EGR amtatarenn Alou 
When machining, Fie ring blank can be rigidly held in a t “ ry : 

chuck by a flange cast on one end, which is somewhat larger t a» } one) Ie he 

fo diameter than the blank proper- This flange need not be Res Lg -glMachineryyy ' 

more than one-half inch-thick; the edge should be tapered so nf S 

that the chuck jaws will tend to draw the blank against the NS { 

chuck. The ring may be further stiffened by the addition = amount piston ring is larger than the cylinder 


= thickness of piston ring at heavy side 
r 


A 
& 

of an inside flange somewhat wider than the outside, so that Cc kness ston ring at light side 

considerable pressure can be applied without distorting the Dd 


blank. To prevent the blank from turning in the chuck, a 
stop may be cast_on the edge of the flange which bears 
against the chuck jaw. If the rings are to be made in quan- 
ties very suitable t6ol for the machining is the Gridley 
automatic turret lathe. This machine can be arranged to 


turn, bore, and cut off the rings whether they be concentric 
or eceentric The lead and timing of the cutting off tools 


3 N 


ring >, 
E = width of cutter for 45 deg. di 
F 5.width of cutter for stepped open 


pening in ring Joint 
in ring joint 


Cylinder E 
Diaweters. 2 B c 2 2 


gry alae | at tae | me | 
ee a 
Yule eis ly le 
3} Tle las 


may be such that the cutting off of the rings begins before the 
blank {s completely turned and bored. Blanks five to seven 
inches long may be used,successfully by this method 

To avoid trouble due to the fact that the rings lack the 
proper amount of spring, it is well to test the material after 


the first_operation bas been performed A simple test Is to 
Pisse a_taper block with a stop on \t, and then cpt a few of 
* he rings from each cast and spring them over the block, so 


that the amount of spring will be slightly in excess of that 


eter 


keep it in shape, and should be provided with a lug with 
clamp screws at each end. The sleeve is more easily removed 
when it {s split and then clamped by the lug screws. The 
hole in the sleeve is bored to fit the large diameter of the 
collars on the arbor. 


NoTE required when the ring is mounted on the piston. 4 open- plete aenene sauesdion jot: marked pape auc Heng uene 
THE ‘ing at tho joint in the ring before and after the testis noted ‘Bis method. Assume that the rings are foo large in diam- 


eter Then, when slotted, the circumference of the ring 
when closed 4s greater'than that of the sleeve Inside, causing 
the joint to crowd. Again, if the ring be too short, or open at 
the joint, the ring will tough on three or more points, and - 
the irregularities: which the grinding Is supposed tg correct 
will be increased, and the ring may be worse tha& before 


grinding. The writer would recommend that if a joint is SN 


to see that it Is not in excess of the limits allowed for dif- 
ferent kinds and sizes of piston rings. If the rings stand 
this test, {t is safe to assume that all the rings in the same 
Jot will be satisfactory when finished; but there is no reason 
why all the rings should be tested in a similar manner 


when_completed 

The second operation is Tie finishing of the sides of the 
rings to a standard width This can be best done by the use 
of a magnetic chuck The Heald ring grinder will be satis 
factory for this work, it is regularly fitted with a magmetic 
ebuck and has a micrometer feed to gage the width-of the 
rings. The next operation is Fc cutting of the slot at the 


desired with least amount df end clearance, the ring be 
ground a certain fixed amount open and that allowance for 
that amount is made on the diameter when grinding. 

To correct irregularities on the outside diameter of the 
piston ring, by either turning or grinding on the outside is 


incorrect. Assume, for examp]e that a ring shows high spots 
When put in a cylinder Theffigh spots are due to excessive 
bending at those points, and the Tow spots to stiffness, gwhich 


oF previous articles on piston ring manufacture. see Finishing 
eels, Holst Droms and Piston Rings 


Fis is, Is gs on the Libby Turret 
Lathe, Jwy. 1908; Making l'iston d 1908, and Fintsbing 
Histons and Histon Kings on the G ‘Turret Lathe, March, 1905 Srevents the ring from con’ 
+ Address 3625 East 72d St. S.E.. Cleveland, Oblo prevents the ring m conforming to The bore, or, In other 


Fig. 1. Reproduction of Portion of Article, in June, 1909, Machinery, 
showing Underscored Matter to be copied by the Stenographer 
application of those ideas. Nevertheless, if you have an idea 
to develop do not take it to a man of leisure, for he will not 
have time to consider it, but take it to the busiest man you 
know and you will find he can and will take time to pro- 

nounce judgment thereon. 

Now, in the matter of note-books, the chief draftsman of 
a concern should be the man best fitted for the compilation 
of all matter of a mechanical or constructive nature, but, at 
the same time, he is the one man whose mind is already 
burdened with excessive detail; how, then, is he to do any- 
thing in this line? The answer obviously lies in the proper 
direction of efficient help. 

The writer once worked for a large concern that employed a 
librarian; the librarian had charge of the vaults, storage 
and recording of all drawings, correspondence, trade litera- 
ture, etc. It was the duty of the assistant librarian to con- 
scientiously peruse all the trade magazines, catalogues, etc., 
in search of salient or pertinent information, and all such 
was clipped, pasted to cards, referred to the proper officer of 
the company and afterwards carefully filed. 
were all subscribed for in duplicate so that there was always 
an unmutilated copy on file to refer to for the complete text 
of an article any clipping was made from. 

But most concerns would not care to go into the matter 
so extensively, and even those who could and would might 
find, as the writer did, many mountains in the way of best 
results. I therefore take pleasure in presenting to the read- 


* Wor articles previously published in MACHINERY on this subject, 
see ‘Envelope System for Filing Data,’ June, 1906, and ‘“‘Binder for 
Preserving Articles of Special Interest,’’ March, 1909. 
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ers of MACHINERY an inexpensive scheme for the busy man 
to compile a note-book in neat form with the minimum ex- 
penditure of his time and nervous energy. 

The scheme as outlined is for the very busy man; for those 
who have more time to devote to it I would suggest that 
they simply do more of the work themselves and leave less 
to their help. 


1. Direct that all magazines, catalogues, etc., be left on 
your desk as received. 

2. Glance through each as received and mark or note any 
article of promise which you think may contain matter of 
especial interest to your line of work. 

3. After so marking, throw the magazine or article in a 
box or drawer especially devoted to the purpose. 

4. If the concern is very large have several of these boxes 
or drawers labeled Mechanical, Structural, Electrical, or any 
other classification that may suit your commercial conditions. 

5. Instruct your squad bosses or specialists in various 
lines to dispose of the material in the following manner: 

7. Squad foreman will at stated or convenient intervals 
go over all matter in his box or folder and carefully read 
all marked articles, and if he finds matter worthy. of noting 
he will underscore the salient or pertinent matter with such 
corrections, notes, etc., as will enable a stenographer to 
transcribe same in a condensed form. 

8. The stenographer will typewrite the underscored mat- 
ter on standard loose leaf note-book paper, using a black 
ribbon and a sheet of carbon paper reversed, so that blue 
prints may be made. 

9. ‘The squad foreman will read over such transcribed mat- 
ter and make any necessary corrections. . A 


PISTON RINGS 
By James McIntosh in MACHINERY. for June 1909. 


me makers prefer wide rings and some narrow, some favor an ec 
orbit eine and Biherd a concentric, some prefer the stepped ae ‘ 
and some the diagonal slot. A suitable grade of cast iron ae et on 
rings should be as hard as is consistent with the machining a e a 
rings, in order to give the maximum wear, and yet leave the r aN per 
tal with sufficient spring. A good metal pattern should be use pene 
a minimum amount of stock allowed for: eae castings shou 
d, as they wil! then be more un . 
Be Peer coine bite can ze rigidly held in a chuck by @ flange cast i 
one end, so that considerable pressure can be applied without wer - 
ing the blank. To prevent the blank from turning in the chuck, a@ . op 
may be cast on the edge of the flange which bears against the pee bea 
A very suitable tool for the Beene is the been automatic turre 
and seven inches long nay be used. 
ee Eeerativoubie it ie well to test the material after the first 
operation. Have a taper block with a stop on it, cut a few of we aoe 
and. spring them over the block, 80 tnat the amount of spring se e von 
slightly in excess of that required when the ring is Te ae ° “a . 
Note the opening at the joint in the ring before and after the eres ree 
the rings stand this test it is safe to assume that all the yeney cn 2 
same lot will be satisfactory when finished; but all the rings shou e 
n mpleted. : 

Oot eae raeemnag of the sides of the rings to a standard width oan be i 
done by the use of a magnetic chuck. The cutting of the slot at the jonet 
can be done on a hand miller. The stepped joint is more expensive ae 8 
more easily broken than the diagonal joint. According to either system 
the area for leakage is approximately the same; in one case the en may. 
have a straight flow, and in the other it must pass-around under the ring 
to get by the joint. This company prefere the diagonal Lataa ss fete * 

In finishing the outside of the ring care should be exercise a oe - 
tain good results with the larger sizes. These are closed with a band, 
clamped betwoen surfaces, and a light cut taken off the outside, 

PISTON RING DIMENSIONS 


EE eee 


Se ! 


amount piston ring is larger than the cylinder 


A= 

B = thickness of piston ring at heavy side 

C = thickness of piston ring at light side 

D = width of piston ring 

E = width of cutter for 45 deg. diagonal opening in ring joint 

F = width of cutter for stepped opening in ring joint 
cylinder A B c D E _F 
Diameters 
8 7-1/4 7/32 1/4 9/64 9/16 16/32 11/16 
7 6-1/4 3/16 7/32 1/8 1/2 13/32 19/32 
6 5-1/4 5/32 3/16 7/64 3/8 11 /Se eae 
5 4-1/4 1/8 5/32 3/32 5/16 9/32 13/32 
4 3-1/4 3/32 1/8 5/64 7/32 7/32 5/16 


To correct irregularities by turning or grinding on the outside is, 
however, incorrect. High spots are due to excessive bending at those 
points, and low spots to stiffness. If we reverse the method and grind on 
the inside the irregularities will be corrected, for these etiff portions 
will become weaker and tend to bend more and the stresses in tho ring will 
be equalized. b 

The table gives piston.ring dimensione based on experience. The width 
D may be increased in wearing surface, but tabulated dimensions give 
satisfactory results. The inside of the ring should always be machined, 
The practice of annealing ring blanke does not seem desirable, as stresses 
due to cooling are remote with a ring blank of uniform thickness, 


Fig. 2. Reproduction of Note-book Page, showing the Form in which 


Condensed Matter appears. Typewritten on Thin Paper with Carbon re- 
versed on Back, thus making Copy that will blue-print well 


10. The boy in charge of the note-books will see that blue- 
prints of this matter are inserted in the several note-books 
kept in. the office for general reference, and that special 
marked copies be delivered to foreman, etc., in charge of 
work upon which the articles especially bear. 


To make the method perfectly clear I have selected at ran- 
dom an article in the June issue of Macurnery, underlined it 
as would be done before passing to the stenographer. A re- 
production of this underlined and noted article is shown in 
Fig. 1. In Fig. 2 is shown a reproduction (reduced) of the 
notes as transcribed by the stenographer. 
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SIMPLE AND AUTOMATIC STOP-PINS FOR 
PRESS WORK 


H. A. S. HOWARTH* 


The stop-pin occupies a position of much importance among 
ithe accessories of the blanking die. Upon its design and ad- 
gjustment depend both the quality and the quantity of the 
output of the press. Hence it is fitting that some attention 
be given to the consideration of it. By proper selection from 
the types to be described it is possible to secure a large out- 
put of blanks without recourse to more expensive apparatus. 
‘The several forms of stop-pins enumerated in the following 
list will be described in order, their proper uses being noted 
together with their merits and faults: The plain fixed stop- 
pin; the bridge stop-pin; the simple latch; the spring toe 
latch; the side swing latch; the positive heel and toe latch; 
the gang starting device. 

These devices are capable of giving under the proper 
conditions, the maximum output of blanks. With the excep- 
tion of the first, they can be used with either hand feed or 
automatic roll feed. 

The ideal output of one blank for every turn the press can 
make in a day is never realized, with single dies. The delays 
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Fig.1. A Plain Fixed Stop-pin 

which arise from so many sources have to be studied care- 
fully and eliminated so far as they contribute to unnecessary 
expense. In addition to improper design and poor adjustment 
of the stop-pin, other causes of small output are: Lack of 
skill; inconvenient arrangement of the new stock, the blanks 
and the scrap; inefficient methods of oiling the stock; and 
poorly made or poorly designed dies. A skillful operator, if 
given a little freedom, will usually arrange the stock distri- 
_ bution quite well, but the design and adjustment of the dies 
and the stop-pin usually devolves upon the toolmaker. 


Plain Fixed Stop-pin 


The plain fixed stop-pin, which is the simplest form, is indi- 
- cated in Fig. 1. With it the operators become so expert that 
they are able for several minutes at a time to utilize every 
stroke of a press making 150 revolutions per minute. This 
stop is best suited to the use of strip stock in simple dies, 
because a miss will then cause no serious delay. The time 
between finishing one strip and starting the next affords the 
necessary rest for the operator. The concentration required 
is very intense—especially for the novice. When but a few 
blanks are made from a die at one time, and when changes of 
dies are frequent, this simple stop-pin is the most economical. 
Then too, it would not be feasible to use this stop-pin for 
coiled stock and expect the operator to finish the coil without 
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Fig. 2. Fixed Stop set close up to the Die so that there is 
no Stock between the Blanks 


a rest or a miss. There is, however, one method of using this 
stop which permits of a maximum output: That is to allow 
‘no metal between the blanks. Then the stop-pin will extend 
clear up to the die and be high enough so that the stock can- 
not jump it. Each blank will then part the scrap at the 
stop-pin and allow the stock to be pulled along to its next 
position, This arrangement is shown in Fig. 2, with the 


* Address: Box 174, South Bethlehem, Pa. 
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stock parting at the pin P. This method is widely used on 
simple work where the edge of the blank does not have to be 
perfectly uniform. Where the die has least to cut it will 
wear away most on account of the thin pieces of stock that 
crowd down between the punch and the die. Small drawn 
cups are made in this way. The blank is cut by the first 
punch and held by it while a second punch, within the first, 
draws the blank through another die and forms the cup. This 
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Fig. 8. Example of Work to which the Stop shown in Fig. 2 is adapted 


is shown in Fig. 3. The stock feeds to the right and each 
cup, as formed, pushes the one ahead of it through the die as 
indicated by the dotted lines. 
Bridge Stop-pin 

The bridge stop-pin, shown in Fig. 4, is perhaps the most 
efficient and easiest to operate of all. It is also the simplest 
in design. The stop-pin P projects downward from a bridge B 
that extends over the stock which is being fed to the left. 
Provision is made for the blank (or scrap, as the case may 
be) to fall out under the bridge. Its use is limited, however, 
to that class of work which cuts the stock clear across and 
uses its edges as part of the finished blank. As here shown, 
the scrap is being punched through the die and the blank 
when cut falls down the inclined surface shown. When the 
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Fig. 4. The Bridge Stop-pin 


blanks are simpler and have straight ends the die may be so 
arranged that each stroke finishes two blanks, one being 
punched through the die and the other falling outside down 
the incline. Little skill is required of the operator; he sim- 
ply has to be sure to push the stock up to the stop-pin each 
stroke. 
The Simple Latch 

The simple latch is shown in Tig. 5. It is suited for dies 
that have pilot-pins. The latch is lifted by the down stroke 
of the punch and is lowered again as the punch rises. Hence 
it is evident that, if used with dies without pilot-pins, the 
punch must reach the stock and hold it before the latch lifts. 
When its lifting is thus delayed it will lower before the punch 
withdraws from the stock and will fall in the same place it 
lifted from. The stock will then not be fed along. But ifa 
pilot-pin is used, it may be set so as to enter the guide hole 
just before the latch lifts. The latch may be set to lift before 
the punch reaches the stock. It will then fall after the punch 
withdraws from the stock, and sufficient time may be allowed 
for the operator to feed the stock along. This device is best 


42 RAILWAY MACHINERY 


suited for use with automatic feed rollers because the timing 
of the operations would be more uniform; whereas if the 
operator does not pull the stock with uniform speed the latch 
is apt to drop too soon or too late. Another manner of operat- 
ing this simple latch is to give it its motion by means of a 
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Fig. 5. The Simple Latch Form of Stop 


cam or eccentric on the press shaft. When thus driven its 
motion can be very carefully timed, irrespective of pilot-pins. 
This style is also best suited for automatic roll feed. New 
presses are often provided with this attachment. 


The Spring Toe Latch 
The spring toe latch involves but little change from the 
simple latch. Fig. 6.shows it clearly with an enlarged detail 
of the spring toe. This latch may be used very successfully 
with hand feed and there is little danger of the stock getting 
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Fig. 6. The Spring Toe Latch Stop 


by it too fast. Its operation is as follows: As the punch 
lowers and starts to cut the blank, an adjustable screw on 
the ram or punch plate lifts the latch. Its spring toe snaps 
forward and when the latch lowers, it rests on the scrap left 
between two blanks; hence it cannot fall back into its former 
place. When the operator pulls the stock along the latch toe 
drops into the next hole and brings the stock to a stop at the 
_proper point, compressing the light spring S as it does so. 
This design is simple, rigid and effective. The spring toe here 
shown is preferable to the design which follows because it is 
light and requires but little tension on the stock to bring it 
to a stop. 
The Side Swing Latch 

The side swing latch is shown in Fig. 7 and it is but a 
modification of the Jatch shown in Fig. 6. When the punch 
descends, an adjustable screw hits lever DZ and lifts the latch. 
‘The whole rod R then springs forward till collar C stops 
against B. When the latch lowers it rests on the stock as did 
the spring toe latch. As the stock is pulled along the latch 
drops into the next hole and acts as a stop again. In this 
style the tension on the stock must be greater than with the 
spring toe latch because the whole rod R has to be pulled 
along against the spring Q until collar D stops against H. If 
this design were modified, however, so the side bearings would 
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be used only for allowing the latch to swing, the toe could be 
constructed like the spring toe latch and would then be quite 
as effective as this type, though not so rigid. 


Positive Heel and Toe Latch 


While the two previous automatic stop-pins rely on gravity 
or a spring to bring them back in position, the heel and toe 
latch is positively operated. It is shown in Fig. 8, with the 
stripper removed. Its distinctive feature, which recommends 
it for use on a large variety of work, is that-it is impossible 
for the stock to slip by it faster than one blank per stroke 
This is a very important matter when combina- 


of the press. 
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Fig. '7. The Side Swing Latch Stop 


tion or gang dies are being used, because the pilot-pins so 
widely used require the guide holes to be punched just ahead 
of them. If the stock slips too far, the guide holes pass 
beyond the pilot-pins, and when the punch descends, the pilots 
punch their own holes, throw down a heavy burr and cause 
a delay—if nothing more serious. 

Fig. 9 shows the catch in position to stop the movement of 
the stock at its point A. The stock is feeding to the right. 
The conical-pointed pin B is pushed by the spring S so that 
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Figs. 8, 9 and 10. Positive Heel and Toe Latch which prevents the Stock 
from moving more than One Blank per Stroke of the Press 

it engages a conical depression C in the end of the catch. By 

this means the toe of the catch is pressed against the die. 

As the punch descends to cut the next blank an adjustable 

screw on the punch plate presses on the top of the catch at D 

and causes the heel to lower and the pin B to disengage the 
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notch @, The position of the catch is now shown by Fig. 10. 
Its heel H has been lowered into the hole left by the previous 
blank. It is held in this position by the pressure of the point 
of B. While this is sufficient to hold the catch in its new 
position, it offers but little resistance to its return to its 
original position. The stock may now be moved along. The 
metal K, left between two successive blanks, engages the heel 
E of the latch and lifts it easily. This causes the notch C to 
engage with the pin B and the catch snaps back into its first 
position. The toe A falls into the new opening R, and M 
comes to a stop against it. Since the metal K, between two 
successive blanks, cannot pass the heel of the latch without 
raising it, and since the heel H cannot rise without lowering 
the toe A far enough to catch the stock, it is evident that the 
action is positive. Hence the stock cannot jump aheadi faster 
than one blank at a time. In constructing a stop of this kind 
care must be taken to allow under the heel H, Fig. 9, but 
little more height than the thickness of the stock. The length 
of the catch from toe to heel should be less than the opening 
left by one blank; then there will be no difficulty in starting 
the new ends of strips or coils. If necessary, however, the 
catch may be made so as to measure a little less than two or 
more openings in the stock. In such a case the catch would 
have to be tripped by hand until the first piece of stock K, 
between two blanks, had passed under the heel H. This would 
cause delays which would amount to considerable in the case 
of strip stock. 

This style of stop-pin has been used successfully with gang 
dies cutting blanks from brass 1/32 inch thick, and cold 
rolled steel 1/64 inch thick. In the case of the steel blanks, 


Fig. 11. Starting Device for a Gang Die 


reels were used and the scrap was wound on a reel as it 
came from the die. By keeping the proper tension on the 
scrap, the stock was pulled through the die and kept against 
the stop-pin. Four thousand blanks per hour were made by 
this means. In view of the thin stock used and the fact that 
the dies were of the combination type, this was considered 
first rate. The stop-pin had to be set accurately because the 
thin stock prevented the pilot-pins) from shifting it much in 
aligning it. Other precautions taken on account of the thin 
stock were to make the toe broad and to fit the stripper close 
to the front edge of the toe. 


The Gang Starting Device 


The devices so far described serve to stop the stock when 
it has passed the blanking punch. But there are many cases 
where two or more operations are performed on a piece before 
it reaches ‘the blanking die and the usual stop-pin. The oper- 
ator usually gages the proper positions by watching the end 
of the stock through openings in the stripper, but it is better 
to have temporary stop-pins that can be used for that pur- 
pose. Fig. 11 shows a starting device for a gang die with 
two punches. When starting a strip the button B should be 
pressed. This brings into action the temporary stop S, which 
locates the stock properly for the first operation. It is then 
released and springs back out of the way. The stock is then 
advanced to the regular stop-pin. As many of these side stops 
may be used as are necessary. Not only do they save annoy- 
ance and time, but they add to the life of the dies by pre- 
venting the partial cuts due to the stock entering too far at 
the start. 
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TWO FEED-STOPS OF WIDE UTILITY 
Cc. W. D. AND W. B. 

The authors make no claim of originality for the simple 
feed-stops here illustrated, nor is it desired to convey the 
impression that these stops are new or novel in their con- 
struction; experienced toolmakers will recognize them at once 
as “old acquaintances.” There are certain points concerning 
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Fig. 1. Improved Form of Fixed Stop-pin 


them, however, an explanation of which will be of benefit to 
those who are not experienced in punch and die work. 

Fig. 1 shows a fixed stop-pin C, which is the most common 
of all feed-stops. It is the particular form of this simple 
stop to which we wish to call attention. The common way 
to make a fixed stop-pin is to bend over a piece of steel rod 
and drive it into the die. This appears simple enough, but we 
can say from experience that it is not so simple as it looks. 
As much as two feet of steel is sometimes used up in an 
attempt to make a bent stop-pin about one:and one-quarter 
inch long. The difficulties and disadvantages connected with 
making a bent stop-pin are as follows: First, the difficulty of 
bending the pin at right angles without breaking it or bend- 
ing the part to be driven into the die; second, after the pin 
has been made and hardened it is apt to break in driving it 
home to its place in the die because of its uneven shape; 
third, in driving the pin into the die it is apt to swing around 
out of its proper position making it necessary to knock it 
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Fig. 2. Latch Stop-pin of Simple Design 


around again and thus increasing the chances of breaking it. 
Every time the die is ground, this difficulty is experienced and 
the result is, frequent breakage and consequent loss of time 
in waiting for new stops. All these difficulties are overcome 
by making the style of pin shown in Fig. 1. This is simply 
a shoulder pin turned to a nice snug fit in the die. The 
shoulder, which acts as the stop for the stock, may be made 
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larger or smaller in diameter according to the width of scrap 
desired between blanks. This stop is quickly and easily made, 
is easily taken out and put back again after grinding the die, 
and it will last as long as the die itself. lt is a good idea to 
cut a hole through the stripper A directly over the stop-pin as 
shown at @ so that the operator can see the pin when the 
press is in operation. 

The stop shown in Fig. 2 is excellent because of its sim- 
plicity, and also because of the great variety of work to which 
it may be applied. This stop is of the latch variety, but it 
differs from most stops of this type, in that it requires no 
mechanism to lift it. It is not operated by the action of the 
press nor by the punch, as is generally the case with latches. 
Its construction is simple. A hole is drilled through the 
stripper A to receive the pin K which passes through a hole 
in the stop C. The stop swings upon this pin. A light flat 
spring D is fastened to the top of the stripper so that the 
end of the spring rests on top of the stop. In securing this 
spring to the stripper, it is only necessary to place one end 
under the head of the screw H# with a piece of the same ma- 
terial under the opposite side of the screw as shown in the 
plan view. By this method the spring can be quickly and 
easily attached or removed, and a straight piece of spring 
material can be used. The stripper, of course, should have 
dowel pins in it to insure its coming back in the same posi- 
tion every time the die is ground. The dowels and screws 
are shown at H and G, respectively. The stripper should also 
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Former for Making the Bracket shown in Fig. 3 


be cut off at the stop end as shown at L so that the stop will 
be outside of the stripper and in full view of the operator. 
The action of this stop is as follows: The stock F is fed to 
the left, and as the punched strip passes the stop, the point 
of the stop M drops or rather springs into the hole made by 
the blanking punch. The operator then pulls the strip back 
against the straight cuter edge of the stop, and holds it there 
until the next blank is punched. This process is repeated at 
each stroke of the press, the scrap between the blanks being 
pushed past the stop each time and then pulled back against 
it. The inner bevelled edge of the point M causes the stop 
to lift as the scrap between the blanks is pushed against. it, 
while the outer edge, which is at right angles with the die, 
prevents the stop from lifting when the edge of the scrap is 
pulled back against it. 

By this simple stop the operator can feed the stock at will 
without waiting for the operation of a mechanically-lifted 
stop, to say nothing of the time that is saved by not having 
to adjust an automatic stop. An operator, known to the 
authors, can make about 40,000 blanks per day with dies fitted 
with this form of stop on a press making about 100 strokes 
per minute. These stops are used only on hand-fed work. 


* *« * 


Aluminum coins are to be circulated in France. The mint 
is ready to issue five and ten centime pieces of this metal. 
They will, of course, be much lighter than the ordinary coins, 
and have the advantage that they will not oxidize. 
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COMPOUND BENDING FORMS FOR THE 
BULLDOZER 


ETHAN VIALL* 


A short time ago, while visiting the shops of the Danville 
Car Co., at Danville, Illinois, the superintendent, Mir ee @y 
Teipel, showed me several interesting bending forms which 
the shop foreman, Mr. A. S. Hesse, had made for use on their 
bulldozers. The forms shown in Fig. 1 are especially inter- 
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Fig. 2. Combined Former and Shear for Bending and Trimming 
the Gibs A, Fig. 4 


ee from the fact that they were so cast that no machining 
was necessary in order to assemble them ready for use. Pos- 
sibly a little filing was needed, or a small lump or two had to 
be knocked off with a hammer and chisel, but that was all. 
This device is intended to form the bracket, shown in Fig. 3, 
but a number of other brackets or hangers, can be made with 
formers constructed on the same principle. It will be noted 
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Figs. 3 and 4. Pieces formed by the Tools shown in Figs 1, 2 and 6 


that stops are cast on the back plate (which is the lowest 
in the illustration), against which stops on the wings of 
the pieces above strike, in order to locate them properly 
for the work. The planning of this former so that it 
would work just right, was not as easy as it looks at the 
first glance, and a study of its action will show several 
reasons. 

A more complicated former is shown in Fig. 2. This former 
was made to bend and trim the drawbar-pocket gibs A, Fig. 4. 
In using this former the bar is placed between part A and 
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the clamp-jaw B, which is tightened by turning the eccentric 
©. The gib is now bent by the part D, which is fastened to 
the bulldozer ram, shoving over the gib-former H#. During 
the bending of the gib, the part D is steadied and guided by 
the part G, which is bolted solidly to the bed of the bull- 
dozer. The end of the gib is trimmed off by the shear-blade 
on part H, which slides past the outer edge of the blade on 
part A. 

The adjustable male and female parts of the radius bender, 
shown in Fig. 5, are used to bend iron parts that would 
otherwise require about twenty different forms. 


ve 
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Fig. 5. Adjustable Bending Form 


The draft-gear yoke-bender shown in Fig. 6, was made in 
the Ft. Wayne shops of the Pennsylvania Railroad and is only 
slightly different from those used elsewhere for the same 
purpose. The wings A, A, and the parts B, B, used to push 
them around during the stroke of the bulldozer ram, are all 
pretty well cored out to lighten them. The iron to be bent, 
is clamped between the form C and the sliding part D which 
is operated by the lever # turning an eccentric located in the 
block D. The yoke shown in Fig. 4, having straight ends as 
indicated by the dotted lines, is the product of this tool. 
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SPECIAL CENTERS FOR TAIL-STOCK 


WALTER GRIBBEN* 


The tubular shaft of tool steel, shown in section in Fig. 1, 
was so long in proportion to the diameter of the hole that 
it could not very well be turned on a standard bench-lathe 
arbor, and rather than make a special arbor of extra length, 
the tail-stock fixture shown in longitudinal and cross section 
in Fig. 2 was made to do this job. It has since proved re- 
markably useful on many other jobs, and is now considered 
a standard appliance in my bench-lathe outfit. 

The body A is made of rectangular steel, with a 3/16-inch 
hole bored and reamed its entire length. The taper shank is 
turned true with the central hole, and fits the tail-stock spin- 
dle the same as an ordinary center. The binder B, and screw 
C, with the lever handle D, will hold any piece of 3/16-inch 
round stock, or any special piece with a 3/16-inch round stem, 
so that it will be in line with the live spindle. 

For the job shown in Fig. 1, the plug H, Fig. 2, was made, 
the shank Ff being an easy fit in A, while the part # is 4 
inch in diameter at its outer end, and slightly tapering, so 
that it is about 0.001 inch larger on the inner end. The part 
E was hardened, tempered, and polished smooth, while the 
part F was left soft. This plug answered as a dead center 
for the end of the tubular shaft to run on while turning the 
outside. As a driver for the other end, a piece of rod larger 
than the hole in Fig. 1 was held in the live spindle and 
turned to a tight wringing fit in this hole. This left the out- 
side of the work entirely free to operate on, including the 
turning of both ends at one chucking, which insured all the 
parts being true with one another. The slight taper on EF 
provided for any fine gradation between a running fit and a 
tight fit to be obtained on the tail-center end, by adjusting 
the tail-spindle back or forward. 


* Address: 314 Halsey St., Brooklyn, N. Y. 
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In work of this character, no attempt is made to preserve 
the driving plug for subsequent jobs, as it does not need to 
be hardened, nor does it need to be polished. It is a com- 
paratively easy matter to turn one up each time it is needed, 
and it is then sure to run true. They are generally made 
on the end of a stock rod, and after the job is completed, the 
driving rod is put back in stock. This, of course, is from 
the jobbing point of view, and not from a manufacturing 
standpoint. : 

The hardened steel plugsy similar to H, are made for each 
job as it occurs, and are preserved for future use. Fig. 4 


Fig. 6. Draft-gear Yoke Former 


shows a sheet brass disk G, soft soldered onto a short piece 
of 3/16-inch wire, the edge of G being turned true after solder- 
ing on. This makes a convenient kind of center on which 
to run the end of a long piece of drawn brass tubing while 
truing the end, or cutting a thread on the outside. 

Another use to which the tail-center, Fig. 2, is put is to 
hold short, stubby, flat drills for starting a true hole in 
chucked work. If the hole is in thin work, it may be drilled 
clear through with one of these flat drills, but if a hole has 
to be drilled in some distance, it may be started with one 
of the flat drills and finished with a twist drill. 


| 
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Figs. 1 to 6. Special Tail-center for the Bench Lathe, and Auxiliary 
Attachments 


In the outfit of plugs to go with Fig. 2 there are two male 
centers cut partly away to different amounts, as shown in 
Fig. 5, a female center with a much smaller hole than in 
the regular female center, and a 60-degree countersink for 
centering shafts. Some of the plugs are special in their 
nature, as shown in Fig. 6, and are hardly worth Keeping. 
These were made for turning shafts that were to run on 
pointed screws of a special angle, and as only one shaft of 
each kind was to be turned, the plugs were not even hard- 
ened, but were left soft and kept well lubricated when in use. 
The stock from which one of the screws was to be made was 
chucked and its point turned to the specified angle, as in 
Fig. 3. A small dog was then clamped on the part shown 
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dotted. This made a live center on which to turn the shaft, 
one of the plugs shown in Fig. 6 being used as a dead center. 
After the shaft was completed, the pointed screw was turned 
down for the shank, threaded and cut off, thus performing a 
double duty, as live center first, and as a finished screw for 
the completed machine afterwards. 

Having to make a tap 0.040 inch diameter and 100 threads 
per inch, a piece of 3/16-inch brass rod was drilled length- 
wise about 14 inch deep with a 0.040 drill, after which the 
outer end of the rod was cut partly away, as shown in Fig. 
7, leaving about two-thirds of the original diameter of the 
hole in the brass. When this was clamped in the tail-center, 
Fig. 2, it made a very good steady rest, or back rest, for the 
slender wire to run in while doing the threading. The 
threaded part of the tap was only % inch long. Of course, a 
hardened steel plug would have answered much better, but 
the job was in a hurry, and the brass plug was more quickly 
made, and was plenty good enough. 

The part shown dotted in Fig. 2, is cut away to clear the 
turning tool when finishing the end of a tube or a solid shaft 
with a straight hole in the end. - The central hole in Fig. 2 
goes all the way through, but it does not need to. It was 
made that way because it was easier to get all the parts 
true, the hole being made first. Since making this fixture, it 
has occurred to me that it would have been an excellent de- 
vice to use on a lathe that I worked on many years ago, which 
was somewhat out of alignment. In that case the central hole 
would be bored in place after the taper shank was fitted to the 
tail spindle, taking the precaution, of course, to mark the 
fixture and the tail spindle, so that the fixture would always 
be placed, when in use, with the same side up as when it was 
bored. 


* * % 


MACHINE SHOP PRACTICE* 


LAYING OUT WORK-—2 


Before laying out a machine part it is first well to consider 
its particular requirements in order to obtain a definite idea 
of the relation that the various surfaces must bear to one an- 
other when the part is finished and assembled; and, as the 
method of procedure is governed somewhat by the way in 
which the part will subsequently be machined, it is also ad- 
visable to first determine the most practicable method of 
machining, before beginning to lay out the work. As an illus- 
tration of the kind of work which the machinist is often 
called upon to line out, we have selected the engine cross- 


Fig. 1. Laying Out a Cross-head 


head shown in Fig. 1, which is a type widely used. The 
shaded portion represents the main casting, and the dot-and- 
dash lines the shoes, or gibs as they are sometimes called, 
which are adjusted along the inclined surfaces A and B when 
there is too much play between the guides and the cross-head. 
In this particular case the principal requirements are that 
the axes of the piston-rod hole and the wrist-pin hole be at 
right angles; that the axis of the wrist-pin hole also be at 
right angles with the vertical center line b-bd; ‘that the in- 
clined surfaces A and B have the same inclination to the cen- 
* With Shop Operation Sheet Supplement. 
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ter line a-a and be equi-distant from it; and that the guiding 
surfaces H be parallel with the axis of the piston-rod hole. 
Keeping these requirements in mind, we shall proceed to lo- 
cate lines on the casting indicating the finished surfaces. 
After inserting centering pieces in the cored wrist-pin hole on 
each side and in the piston-rod hole as shown, locate the points 
c and e central with the outside of the bosses. A coat of 
whiting and alcohol, or chalk, should next be applied to those 
surfaces upon which lines are to be drawn. The casting is 
now ready to be set in an upright position on the surface 
plate, as shown in the illustration. The blocks which would 
be required to support it in such a position have not been 
shown, in order to avoid a confusion of lines. 
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Fig. 2. Setting the Surface Gage to the Dimension u, Fig. 1, by the 
Combination Square 


The rough sides of the casting are set at right angles to the 
surface plate by the use of a square, aS shown in the end 
view. The center c and the two centers e (see end view) 
are now set in the same horizontal plane by the use of the 
surface gage G. This is done by inserting the pointer P of 
the gage in one of the centers and then moving the gage to 
the other centers to see if they coincide with the first. It 
may be necessary in order to set these three centers in the 
same horizontal plane to move the two centers e toward each 
other slightly. It is better that each center be moved in 
order that the finished hole will be as nearly concentric with 
the outside of the bosses as possible. When 
the casting is thus set, the surface gage is 
used to draw the center line a-a@ on, each side 
and across the end of the cross-head. This is 
done by holding the scriber against the cast- 
ing while the base of the gage is moved along 
the surface of the plate; obviously a line 
drawn in this way will be parallel with this 
surface. Ascertain from the drawing in 
which direction the wrist-pin is to enter the 
cross-head in order to find out from which 
side the hole for this pin will be bored, and 
then, with point.e as a center, scribe a cir- 
cle equal in diameter to the small end of the 
wrist-pin hole. This circle will be used to set 
the casting by when boring the hole in the 
lathe or boring mill. Another circle, the 
diameter of the small end of the piston rod 
hole, should be scribed with point c as ai 
center. With a pair of trammels, a line f should be located a 
distance #, as given on the drawing, from the center e. We: 
shall assume that the dimension y is given, and that the taper 
of the inclined surfaces A and B is in inches per-foot. Then, 
to lay out lines for these tapering surfaces, locate points # and 
h equi-distant from the center line a-a and a distance y apart. 
With a square draw a line i-i 12 inches from the face K. With 
the surface gage transfer the points hf to the line i-i, as shown, 
and then locate centers above and below these points a dis- 
tance w equal to the taper per foot. Lines which are then 
drawn through these centers and the points h will have the 
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taper required. If the casting is not large enough to permit 
line i-d being drawn 12 inches from the face K, of course the 
same result would be obtained if this distance were a frac- 
tional part of a foot, providing the distance w were laid off 
to the same fractional part of the taper per foot. When locat- 
ing the centers of the bolts D distances wu above and below the 
center line a-a, the pointer of the surface gage should first be 
set to coincide with center c. The pointer may then be 
placed ‘against scale of a combination square, and the scale 
moved vertically until the pointer coincides with one of the 
divisions, as shown in Fig. 2. If the dimension w then be 
added to the inches and parts of an inch indicated on the scale 
opposite the pointer, the sum thus obtained will be the divi- 
sion on the scale to which the pointer should be set when 
scribing the horizontal center lines for the bolts D. For ex- 
ample, if the gage pointer showed that the center line a-a 
was the same height as the 5%-inch division on the scale, 
and if the dimension y on the drawing was 514 inches, the 
gage pointer would, when scribing the center line for the 
upper bolt, be set to 53% + 51%, = 11 inches. The center for 
the lower bolt would, of course, be obtained by subtracting 
5% from 5%. In this way the scale of the combination 
square can often be used for accurately setting the gage pointer 
to vertical distances between points not in the same plane. 
A parallel block placed in a vertical position may also be 
used for this purpose. A center line c, coincident with the 
center in the work, would first be scribed and then arcs cen- 
tral with this line and the required distance apart would be 
struck with a pair of dividers or trammels. : 

One method of machining this cross-head would be to first 
bore and ream the wrist-pin hole.concentric with the circle 
drawn for it, and at right angles with the rough surface EZ; 
ther boss for this pin should also be faced. This finished boss 
can then be clamped against an angle plate (preferably on a 
vertical boring mill) when setting the casting for boring the 
piston rod hole. In this way the axes of the holes for the 
piston rod and wrist-pin will be at right angles, and if the 
center line a-a on the casting is set square with the table or 
face-plate, the axis of the two holes will also be in the same 
plane. By bolting the finished face F against an angle plate 
on the planer, the planes in which the finished surfaces A and 
B lie, will also be parallel to the wrist-pin axis, and the fin- 
ished sides H for the shoe fittings will be parallel to the 
axis of the hole for the piston rod. 

i * * * 
IMPROVEMENT VS. HUMANITY 


An American and German were traveling by rail in Ger- 
many through one of the forests for which the country is 
noted. The wooded expanse on either hand showed the care 
of the trained forester. The trees were free from dead 
branches, and on the ground there was little or no debris. 
The roads were laid out with mathematical exactness; the 
sides were free from weeds and the gutters carefully graded 
and clear of obstructions. In short, the whole appearance of 
this great forest was that of a well-kept park, although miles 
and miles in extent. The German waxed enthusiastic and 
was constantly calling the attention of the American to the 
various features that attracted his admiration. He could not 
Say enough for the beduty of the scene, for the well-kept 
appearance of the trees, the fine roads and the evidences of 
a mastery of nature and a carefully planned conservation of 
a valuable resource. 

The American at last grew somewhat impatient and said: 
“You see one phase of this scene only, and that is the woods 
and the roads, while I am more concerned about another 
phase, which is the human side. Behold those men and 
women peasants broken down with toil .before their time, 
stumbling along in wooden shoes, without hope, without 
courage and destitute of ambition! That is the other side 
of the scene not so fine. To me this scene is very depressing, 
for I see in it nothing for humanity. Of what good are all 
these roads, the well-kept forest, these water courses, when 
the men and women whose unremitting labor is required to 
do this work, have no joy in the prospect? Human happi- 
ness is worth more than all the improved roads and forests 
together, for without it all else is worthless.” 
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GERMAN BENDING AND STRAIGHTENING 
MACHINE 


A machine for bending cold iron and steel of round, square, 
T, I, channel and other sections is shown in Figs. 1 and 2. 
This machine whieh is built by Brtider Boye, Neue Friedrich- 
strasse 59, Berlin, Germany, is designed for bending and 
straightening small quantities of work of a special nature, 
which would not warrant the employment of special ma- 
chines with ‘expensive tools, such as bulldozers. The need 


of such a machine has long been felt by bridge and crane 
shops, 


building establishments, shipyards, railway machine 


Fig. 1. The Power-driven Bending and Straightening Machine 


forming an Angle-iron 
shops, etc. Although tools performing this work are in use, 
they are generally hand-operated and the results have been 


_ more or less unsatisfactory, both in regard to the output and 


the quality of the work produced. Fh, 

As may be seen in the line engraving Fig. 2, the machine 
consists of a strong frame in the center of which is a massive 
steel ram A. This ram is connected at one end by an eccen- 
tric, which actuates it, and it is supported at the other by a 
roller D. In the end of the ram there is an adjustable spin- 
dle GC which comes, directly into contact with the work. By 
varying the position of this spindle, the piece being bent will 
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Fig. 2. Vertical Section through the Bending and Straightening Machine 
be subjected to a greater or less pressure and the radius of 
the bend will be varied accordingly. The shaft upon which 
eccentric B is mounted is connected to the driving shaft EH 
by reduction gearing. The speed of the driving shaft is 110 
revolutions per minute, and the resulting speed of the ram 
is 25 strokes per minute. While the stroke of the ram, which 
is approximately 1 inch, is not changeable, the distance be- 
tween its working end, that is the end of C, and the frame 
can be changed, as before stated, by simply moving C in or 
out by the hand-wheel shown,.thus subjecting the work to 
a greater or less amount of pressure on each individual 
stroke. Obviously, this machine can be used either to bend 
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straight bars to any desired form or to straighten crooked 
bars. These bars may be round, square or any desired 
shape and the iron can be bent at any point by turning the 
work to the desired position. The various pieces in Fig. 3 
show what uniform results can be obtained with this simple 
machine. Pieces having the same section throughout can 
easily and quickly be bent to approximately a true circle, 
providing the spindle C is not adjusted after a bend is 
started and the work is fed practically the same amount for 
each stroke. It is said that this machine bends the various 
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Fig. 3. Some of the Work done by the German Bending Machine 


sections without any appreciable amount of buckling, which, 
considering the simplicity of its construction, is quite re- 
markable. When bending long pieces, the ends are sup- 
ported by tables or horses which are arranged on both 
sides of the plunger or ram. Angle iron 2 by 2 inches in 
size can be bent to a minimum radius of 8 inches, while 
4 by 4-inch angle iron can be formed to any radius greater 
than 2 feet 6 inches. The smallest radius to which an 8 by 
38-inch channel can be bent is 4 feet 9 inches. The radius to 
which any material can be bent is, of course, dependent on 
its stiffness. About 8 horse-power is needed to drive this 
machine, and its weight, when ready for shipment, is approxi- 
matély 2 tons. 
* * * 


THE LARGEST CRANE IN THE WORLD 


The accompanying illustration shows what is stated to be 
the largest crane in the world and is the crane that was re- 
ferred to in a short item in the August issue of MACHINERY, 


Crane Capable of Lifting 240 Tons at a 95-foot Radius 


engineering edition. As there stated, the crane will lift 
160 tons at a 95-foot radius, and when tested it lifted a load 
of 240 tons. The illustration shows the crane while being 
tested ready to lift the load mentioned. The crane is erected 
at Devonport Dockyard in England. Its total height is 166 
feet, its length over all 230 -feet, and its weight 950 tons. It 
was built by Messrs. Cowans, Sheldon & Co., of Carlisle, and 
was designed by Mr. J. W. Branston. 
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THAT NEW APPRENTICE BOY 


A. B. SAW 


Terry, the new apprentice, came 
his apron and towel and looking for all the world like a raw 
recruit from the Emerald Isle; but after he had been there 
three or four days, he was one of the most welcomed boys. 
that ever got his trademarks in the shop. 

He was, as one of the journeymen expressed it, “always 
keeping us in good spirits by doing funny stunts and!’ asking: 
innocent questions about his work.” 

The second day that he was in the shop, the boss came to: 
him, where he was sorting screws, and said: “Terry, you 
can have that bench up there by the band saw for a while, 
it’s kind of old but it will hold you for a time.” “All right, 
sor,’ says he. So hurriedly finishing his work, he went up 
to the bench and started to tidy up a bit, feeling as big as. 
life to think that he had a bench all his own. 

When he had it fixed up nice and clean, he noticed with 
dismay that the top of his bench was full of small holes: and 
knife cuts, while the tops of the adjoining benches were 
smooth and shiny. However, this down-cast mood soon gave 
way to one of delight because he had an “idea” that would 
remedy the unsightly appearance of his bench. ‘Why not fill 
up those holes with beeswax?” 

For two hours he dug and worked at the old bench fillimg 
the holes with beeswax. This made the men jolly him a 


“Begorra, I’ll give it a good draft” — 


good deal, and they dubbed him “Beesy,’” a name he went 
by for the rest of his apprentice days. 

Not long after this little incident, he was given a flange 
to make, twelve inches outside diameter, six inches inside 
diameter, and about two inches thick. He turned it up in 
the lathe and, as he thought, ‘made a pretty foine job.” He 
took it up to the boss, who, after measuring it up, tried a 
small square to the edges. ‘“There’s no draft on it, Terry, 
give it a little draft and it will be all right.” 

Terry went back to his bench with a perplexed, look on his 
face, until the meaning of the word “draft” dawned on him. 
“Begorra, I’ll give it a good draft,” said he, and at that he 


put the flange upon the window ledge and opened the win- | 


dow about three or four inches, letting the cool breezes from 
the water blow on his pattern. 

About half an hour afterwards he came over to my bench 
and said, “Do youse think there’s enough draft on me pat- 
tern, Mr. Saw? It’s been there thirthy minutes.” 

Well, I explained to him, with a straight face, what the 
meaning of “draft” was, when applied to a pattern; but I 
must confess that after he had. gone 1 had to give way to my 
suppressed mirth, and when the story was repeated to some 
of the others, they joined in with me. 


* * * 


The minute a man begins to consider himself indispensable 
he ceases to be.—The Silent Partner, 


into the pattern-shop> 
‘about three months ago, bringing his dinner wrapped up in 
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CASTING NEW FACES ON WORN 
VALVE SEATS 


The accompanying view shows the operation of casting a 
new face on an old valve seat of a locomotive cylinder, as 
it is performed at the Firenze (Florence) repair shops of 
the Italian State Railways. The illustration shows the cylin- 
der with the mold clamped to it ready for the pouring of 
the metal from the adjoining cupolas. Briefly described, the 
process consists of removing the worn or damaged part that 
is to be renewed, and fixing in its place the mold of the new 
part. Before running the metal, the cylinder is highly heated 
and then the pouring is performed in such manner that the 
metal runs freely over that surface of the cylinder which is 
to be fused and welded, and then passes out through a 
hole such as is shown in the side of the mold in the photo- 
graph. After running from 200 to 500 pounds of metal, the 
old metal softens and melts; the escape hole is then plugged 
and the mold filled up to the top of the runner head. 

Unless a cylinder has been rebored so many times as to 
approach its final limits for thickness, this process is found 
to be cheaper than casting new eylinders and then machining 
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Casting a New Valve Face on an Old Cylinder—Italian State Railway 
Shops at Florence 


them, The new gas “welding” processes would not be so eco- 
nomical in Italy considering the thickness to be melted for 
a weld joint; this too is the experience in French railway 
shops where autogenous welding (soudure) has been practiced 
for some time with considerable success up to a certain thick- 
ness, past which ordinary methods become cheaper. 

Bu A ES 


A VARIABLE LINEAL SPEED DRIVE 


Fig. 1 shows a general view of a slide A which moves back 
and forth in a straight line with a variable speed by means 
of a common rack B securely mounted on the slide, and a 
spiral spur gear C keyed on the shaft D running at a con- 
stant speed. From the drawing it can easily be understood 
that this spiral gear can only make a part of a turn or possi- 
bly, a little over a turn before reversal, in order to move the 
Slide in the desired direction. The reversing of the shaft D, 
on which the spiral is fastened, is done by a jaw clutch body 
# sliding on a feather on shaft F, and engaging automatically 
with either one of the two pulleys G and H. These pulleys, 
located one on each side of the clutch body EZ, run continu- 
ously in opposite directions, thus changing the direction of 
the rotation of shaft F. On this shaft there is a worm fast- 
ened which meshes with a worm-wheel fastened to the spi- 
ral gear C. The rack is mounted on the slide at a certain 
angle depending upon the required variation in speed, which 
is in direct proportion to any line m—m’ or n—wvn’ drawn from 
the pitch line of the rack perpendicular to the center line 
I—J. It would not be advisable to mount the rack on the 
slide at a steeper angle than 30 degrees. If the angle be 
more than this a greater resistance to the movement of the 
slide will occur. 


The diagram, Fig. 2, shows how to construct the spiral 
gear when the pitch amd the angle to which the rack is set 
are given. 

The center line of the spiral gear is located as near as 
possible to the lower end of the rack, just enough space being 
left to get a good size hub around shaft D. In this way the 
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Fig. 1. Mechanism with a Spiral Spur Gear for Imparting a Variable 
Lineal Speed to a Slide 


smallest possible spiral gear required for the movement will 
be obtained, providing that the movement of the slide is not 
too great, in which case the size of the spiral gear may have 
to be increased in order to get the right number of teeth. 
First, space off one-half of the pitch a, b, c, d, e, etc., on the 
proper length of rack and then project lines to the center 
line J—J from each one of these divisions. With A as a 
center and aa’, bb’, cc’, dd’, ee’, ff’, gg’ as radii, strike small 
arcs as shown at Db”, c”, etc. Space off half of the pitch on 
these arcs, going from one to another to get the intersecting 
points for the pitch lines of the spiral gear. By rights the 
pitch should be measured on the spiral, but for a small pitch 
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Fig. 2. Method of laying out the Spiral Spur Gear 


the difference is so slight that it need not be taken into 
consideration. When all the intersecting points are found, find 
the centers B, C, and D needed for forming the spiral. Lines 
drawn from these centers through the intersecting points 
b”, ec”, etc., will give the center lines for the teeth and spaces 
in the spiral gear. 

For cutting the spiral gear, a templet was made having 
the correct shape of the teeth according to the various radii 
in thé spiral. This templet was fastened on the blank and 
the spiral was cut in the regular way, only that it could not 
be cut with one cutter as the shape of the tooth changes 
with the spiral. [The paradoxical name of spiral spur gear 
given the gear illustrated in connection with this article. 


50 RAILWAY MACHINERY 


illustrates the folly of naming what is really a helical gear 

a-spiral gear, as the gear here shown is truly spiral in form. 

—EDITOoR. | EDWARD PERSON. 
Brooklyn, N. Y. 


FORGING DRIVING BOXES 


Forged driving-boxes are preferred to steel castings by 
many European railway works. On account of their great 
height there are some difficulties in the way of forging them 
direct in the press. The accompanying sketches show how 
this work has been simplified at the Epernay shops of the 
French Hastern railways. 

The billet for the driving-box forging is first rough-dressed 
as shown in Fig. 1, and then, with the aid of a die, the hol- 
low is shaped in the crown as at Fig. 2. The third opera- 
tion is to channel the sides as shown in Fig. 3, and then 
swage the middle portion on the block, or matrix, as in Fig. 
4. The forging is then passed to the press in which it is 
given a truer form by a die and matrix. The sixth opera- 
tion is to close up the sides or cheeks of the box by straight- 
ening out the curved ends according to the manner shown 
in Fig. 5, and the seventh and final operation is to square 
up the forging on the form or die as in Fig. 6. 


Machinery,N.Y. 
Figs. 1 and 2. Rough Dressing and Shaping the Crown of the Box 


The weight of the billet being 264 pounds, the forging thus 
far completed will weigh 172 pounds, and, after machining, 
the finished driving box will weigh 105 pounds. For heavier 
finished boxes the weight of the billet and forging are corre- 
spondingly heavier. CUR wks 


BLIND ACCEPTANCE OF AUTHORITIES 


In the June number of MacHINERY, in an editorial, some 
space is devoted to what is perhaps the greatest fault of the 
young college-bred engineer—that of adhering blindly to rules 
laid down by the authorities. No text-book, or college pro- 
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Figs. 3 and 4. Channeling the Sides and Swaging the Middle 


fessor, however, can overcome the handicap of a poor memory 
or lack of good common sense; neither should such authorities 
be credited with mistakes resulting from such inability, nor 
should ridicule emanating from it reflect on them. 

Incidents concerning the deeds of college engineers are 
plentiful, and two old, familiar ones may bear repeating. One 
young man while employed in a drafting-room was given the 
task of making the necessary drawings for a certain mechan- 
ism. When completed he turned the “drawing” over to the 
chief along with twelve closely written sheets which he said 
were directions for t drawing. The other engineer in 
writing of a new locomotive stated that it weighed ‘160,000 
pounds, though the actual weight was slightly in excess of 
this, for the foifer carried 200 pounds of steam! 

Just how some students manage to graduate is hard to con- 
ceive. Quite recently a graduate of the engineering school 
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of a large university was unable to tell what part of a dynamo: 
was the commutator. It is impossible to believe that any 
part of a college training is responsible for such glaring 
ignorance and errors. Happily for him, the college engineer 


may sometimes link arms with the practical man and share 
the “knocking” that his co-workers are only too ready to ad- 
minister. Witness the following: The mechanical superin- 
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Figs. 5 and 6. Closing in the Sides and Squaring the Forging 


tendent of a certain factory, a man of 35 years experience in 
various positions from apprentice to machine shop owner, was 
telling with a show of pride how he had forestalled a move 
to put 12 presses on the fourth floor of one of their buildings. 
The machines were hydraulic presses weighing 1,500 pounds 
and capable: of exerting 35 tons on any article placed between 
the platen and bed. ‘‘Why,” said he, “those floor beams are 


only 2 X 12, set 2 inches into the brick, and with all 12 presses — 


working there would be 400 tons on that floor; I’d resign my 
position before risking lives that way.” 

Let us have all the training obtainable; that, tempered with 
good common sense and coupled with broad, practical experi- 
ence will give us the engineer par excellence. ; 

Middletown, N. Y. DonaLtp A. Hampson. 


A CHEAP BUILT-UP LAP 


A great deal of machine work would be considerably im- 


. proved‘ by having the holes which require accuracy, lapped 


smooth and true, but the equipment of the average machine 
shop does not include laps of all sizes, and if a few are carried 
the chances are all in favor of their being of the wrong size 
for the work in hand. , 

It does not take very long to make a lead lap of the ordinary 
kind, but molds must be provided for casting them, and, as 
the variety of work to be lapped is infinite, it is practically 
impossible to have a complete set of molds. Casting laps upon 
a tapered arbor, as is customary, also requires that the holes 
in the mold must fit the arbor to be used, at the place where 
the lap is desired on the arbor, and as that place may vary or 
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Forming a Lap by winding Narrow Strips of Sheet Lead 
around a Taper Arbor 


one may wish two separate laps on one arbor for lapping jour- 
nals some distance apart, variations of hole size must be com- 
pensated for by the use of clay or some similar expedient. 
Another fault of the cast lead lap is its tendency to run dry 
and bind in the hole, unless carefully scored to provide oil 
channels over most of its surface. It also must be split if of 
any considerable size as compared to the arbor, or it will 
require too much of a blow on the arbor to expand it, if this 
be possible at all. 
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To reduce the work required to make a lap, and. provide 
material which can always be worked up into a lap on short 
notice without casting and without the use of molds, keep a 
piece of sheet lead about 3/16 or 1/4 inch thick, or even 
thicker, on hand. Use the same taper arbor as for the cast 
lap, and place it between the centers in the lathe. Cut a strip 
from the sheet lead about 1%4 inch wide with the tin shears 
and fasten it to the arbor a little nearer to the small end than 
you wish the end of the lap to be, with a clamp or lathe dog, 
as shown in the illustration. Now wind the lead strip as 
tightly as possible upon the arbor in the same way that a 
helical spring would be wound, tapping the lead with a ham- 
mer to produce an impression of the spline, if a splined arbor 
is used. If one layer of the lead does not give a lap large 
enough to turn to the desired size, another layer can be wound 
over the first in the same direction, but beginning at the op- 
posite end. This operation may be repeated until the desired 
diameter is obtained, after which it is often well to fuse the 
ends together with a soldering iron if the lap is very large. 
The whole can now be driven firmly onto the arbor and turned 
true and round in the lathe. The helical grooves left between 
the various convolutions of the strip serve admirably as chan- 
nels for the proper distribution of the oil and emery, and this 
construction will be found more elastic and easily expanded 
than the conventional cast lap. 

Needless to say, the lap must be run so that friction with 
the piece to be lapped will tend to wind the lead strip more 
tightly around the arbor; this proves quite an advantage 
rather than a disadvantage as it makes it possible to use an 
unsplined arbor without the constant danger of the lap slip- 
ping on it. On laps having but a single layer of lead it will 
be found desirable to reduce the diameter for an inch or so at 
the small end to prevent friction with the piece to be lapped, 
which would tend to unwind it. On laps of two or more layers 
this will not be necessary. HERBERT L; THOMPSON. 

Elgin, Il. 


CORNERING TOOL FOR THE MILLING 
MACHINE 


During periods of industrial depression a struggle for exist- 
ing business is very naturally induced, which results in prices 
trimmed so close that there is little or no profit in handling 
the work. Business of this class, however, serves to keep 
together for future increase a force of men trained in some 
particular line of work, and for such purpose is self-justifying. 

In an ambitious attempt to transfer some of this competition 
type of work into profitable business the “square cornering” 

; tool, shown in the 
engraving, was 
evolved. We had 
a largeenumber of 
flat castings % 
inch thick, with a 
rectangular open- 
ing 12 x 15 inches, 
the sides of which 
had to be ma- 
chined straight and 
square with each 
other. As the 
speed of the cut- 
ters limited the 
time consumed in 
milling the _ sides, 
any reduction in 
manufacturing cost 
had to be made by cutting the time between, or rather after, 
these cuts had been taken. Therefore it was ‘desirable to 
remove the sections left in the corners by the straddle mills 
as quickly as possible. The device by which this was done 
was simply an auxiliary arbor suspended below the regular 
arbor and driven by spur gearing. The castings were clamped 
on parallels, as in slotter work, and passed across the cut- 
ter by the elevating screw. This was a lighter task than 
would at first appear, for the weight of the knee formed a 
hold-back that permitted the work to be fed into the cutter, 
which, in turn, materially assisted in lifting the weight by 


Cornering Tool attached to the Milling Machine 
and Example of its Work 
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its upward movement. This device turned out ten complete 

castings, or forty corners, in one hour, using a carbon steel 

cutter. DonaLp A. HAMPSON. 
Middletown, N. Y. 
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TO AVOID BLOTTING FRESH INK LINES 


It sometimes becomes necessary for the draftsman to draw 
short vertical lines before the horizontal ink lines are dry, 
and it is impossible to lay the triangle on them without 
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Method of using Triangles to avoid Blotting Fresh Ink Lines 


causing a blot. The lines can often be drawn by laying one 
triangle over the other, to lift it off the paper, as shown in the 
sketch, where the line A—B is supposed to be a freshly inked 
line, and it is desired to draw the line C—D without wait- 
ing for A—B to dry. One triangle can be laid on the board 
just above A—B with one edge approximately parallel to it. 
Then the upper end of another triangle can be laid over the 
first, its lower edge being guided by the T-square blade in the 
usual way. This lifts it clear of the line A—B, and C—D can 
be drawn just about as well as though the triangle were flat 
on the paper. WALTER GRIBBEN. 
Brooklyn, N. Y. 


A SHAFT TURNING ATTACHMENT 


We recently had to supply a three-tool rest for shaft turn- 
ing which had to fit onto a lathe which was used for prac- 
tically ‘any job that came along, and as shafting seemed to 
come along pretty often, it was thought advisable to provide 
some means whereby this kind of work could be more eco- 
nomically dealt with. It was desired that the attachment 
be so designed that little time would be required in chang- 
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Shaft Turning Attachment for the Lathe 
ing from shaft turning to ordinary work and vice versa. 
The device consists of a base A, which in operation is se- 
curely clamped to the cross-slide of the lathe; a slide B on 
which tool-holders C and D work, and a stay E which car- 
ries either metal or hard wood steadies for supporting the 
work. The slide B is made separate from the main casting 
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A so that the bearing: surfaces may be more easily machined 
and scraped to fit. It will be seen that the tools come quite 
close together and yet plenty of room is left for the handles 
which work the screws for adjusting each tool. 

In operation the ordinary tool rest of the lathe is moved to 
the back of the carriage and the two-tool rest mounted on 
the front. The back rest carries the roughing tool which is, 
of course, clamped with the cutting edge downward. The 
left-hand tool-holder of the attachment carries the first fin- 
ishing tool, while the right-hand one carries the finishing 
tool proper. All three tools are under perfect control from 
the operator’s working position in front of the lathe (the 
back tool is, of course, adjusted by the regular cross feed 
screw) and when the lathe is needed for work other than 
shaft turning, five minutes, at the most, is all that is required 
to dismount the shafting attachment. 

I might say, in conclusion, that with this arrangement a 
feed of 1/32 inch per revolution of spindle leaves a fairly 
good finish which only needs polishing to meet ordinary re- 
quirements. A good stream of lubricant is required on the 
tools, particularly if high speed tools are used. RAacqQueET. 


SWINGING INK-BOTTLE HOLDER FOR 
' DRAWING TABLE 


Hxperienced draftsmen know the risk in keeping the ink 
bottle on the drawing board, especially if it be a sloping 
board. Even when the bottle is fastened in a- heavy base to 
avoid tipping over, it may slide off the board, or ink may 


Fig. 1. 


Holder for Two Ink Bottles, which is easily swung out of the Way 


be dropped on the surrounding board or paper when filling 
the pen, and anyway it is in the way and takes up space on 
the board. To avoid: these difficulties, 1 designed and had 
applied to several drawing-tables the device shown in Fig. 1, 
which has been found very satisfactory and convenient. The 


FRAME OF DRAWING TABLE 
- : <= 
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LATCH HOLDS BLOCK AT 
EACH END OF ITS TRAVEL 


Fig.2. Side Elevation of the Holder, showing the Inner and Outer Positions 


ine illustrations, Figs. 2 and 3, show the construction with 
certain improvements over the original design shown in the 
half-tone. 

The device illustrated may seem to have a great many 
parts, as compared, for instance, with a drawer, which is the 
first thing one would think of for the purpose; but a drawer 
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on this folding drawing table would have been in the way, 
and a slide of ample length would have required more depth 
than was here available. This holder is located next to the 
left side of the draftsman, and in the half-tone it is shown 
pulled out, affording ready access to either of the two ink 
bottles which are locked fast in it, and requiring one hand 
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Fig. 3. Details of the Swinging Holder 


only for removing the filling quill. The bottles may be quickly 
removed for changing or renewing, by unscrewing the one 
thumb-nut and removing the brass retaining-plate A (Fig. 2), 
the back edge of which slips into the recess in the wooden 
strip at the back. In the improved design this wooden strip 
is done away with, as is evident in the line drawing, ears 
being formed on the plates B, instead; also the thumb-nut 
and screw have been superseded by a spring clip, 0, making it 
still easier to remove the bottles. 

After inking the pen, lifting the latch D. with the tip of 
the finger enables the holder to be instantly pushed back 
out of the way; at the back end of the stroke the latch drops 
into place again and the swinging holder is retained there, 
entirely underneath the table and out of the way. The con- 
struction should be clear from the drawings, the marks or 
symbols psed being the same in Figs. 2 and 3. The wooden 
parts of the holder are glued together, other fastening being 
afforded by the wood screws and the rivets indicated in the 
assembly drawing, Fig. 2. The portion of the drawing table 
to which the holder was attached is permanently horizontal, 


the drawing board, of variable slope, being pivoted above. A 


Attachment was made by 8 wood screws; of course, if desired 

it could be all attached to a separate block, permitting, in 

the event of shipment, removal without disassembling. 
Berkeley, Cal. H. J. Kennepy. 
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HOSE COUPLING AND CLAMP 


There are a great many different styles of hose couplings 
on the market, but still there seems to be room for improve- 
ment. No matter how careful the operators of pneumatic 
tools are, there is always a certain amount of time lost be- 
cause couplings slip out of their hose or because the quick- 
adjusting types become disconnected. This trouble may be 
caused by poor construction and partly by rough handling. 

The accompanying engraving shows a quick-adjusting hose 
coupling and also a hose clamp, that are giving satisfac- 
tion. 

This coupling has a taper of 1/32 of an inch in 8 inches, 
which is very gradual, and when the parts are connected 
with a quick jar the taper “bites” so that they seldom come 
apart. When the coupling is to be disconnected, the parts 


_are twisted by placing a wrench on the nut A provided for 
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that purpose. This takes time, but it is well spent as most 
couplings that can be taken apart by hand are generally 
leaky or very liable to come apart with the pressure on, and 
pessibly cause an accident. 

.The hose clamp shown, is made of brass tubing. It has 
a 16-pitch taper thread cut on it and is split with a hack- 
saw in about six places. A knurled nut is also provided 
which is drilled for a round spanner, for tightening. As the 
nut is screwed on the taper thread, the tube takes a firm 
grip on the hose, which, in turn, is compressed against the 
inside connection or coupling. 
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CLAMPING NUT 
Simple Form of Hose Coupling for the Air Hose 
This clamp has no extending parts such as screws, bolts 
or lugs which are usually found in hose clamps, to catch, 
as the operator pulls or drags the hose along the floor or 
ground. The hose couplings on one end are either made to 
screw on a nipple or be clamped in a hose. It will be found 
quite profitable in a large works to have’ patterns made and 
then cast the parts of brass as the occasion demands, rather 
than to buy and experiment with couplings of various kinds. 
Me tS, dy 


TURRET LATHE FIXTURE WITH INDEXING 
ATTACHMENT 


In the accompanying engraving is shown a fixture for fac- 
ing, drilling and tapping the knuckle in a universal joint. 
This fixture, when in use, is mounted on the face-plate of a 
turret lathe, and with it the several operations are done very 
rapidly and at one setting of the work. These knuckles must 
be interchangeable, as they are used for repairs. They are 
made of malleable iron, and it is necessary to face the four 
sides #, drill holes 
3/8 and 9/16 inch in 
diameter at A and B, 
respectively, and drill 
and tap the holes 0 
and D. The castings 
are located in the fix- 
ture in the correct 
position by the hold- 
er F, the top surface 
of which is made to 
conform to the four 
flanges, there being 
clearance for the body 
of the casting. The 
holder Ff is made a 
press fit in the steel 
ring G, and the pro- 
truding end is made a 
sliding fit in the 
angle-iron H. Tapped 
into F is a stud on 
which the clamping- 
wheel J is mounted. 
Two tie-rods J are 
screwed into the plate 
G, and at the ends of 
these rods there is a 
strap K through 
which passes. the 
clamping screw ZL. In 
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FACE-PLATE 


Machinery,N., F. 


Fixture for Universal Joint Knuckles are drilled to receive 


the index pin M which is mounted in the arm N. This pin 
is held in place by a spring not shown. In the illustration 
the fixture is shown with the work in place, machined and 
ready to be taken out, which is done by simply releasing the 
clamping screw L. The changes are made for the different 


the ring G@ four holes.. 
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holes by releasing the clamp-nut J and withdrawing the index 
pin, after which the work can be turned to the desired posi- 
tion, the index pin locating the chuck while it is being 
clamped by the nut JZ. To prevent any dirt or chips from 
working into the index holes, a band of brass .O, having a 
hole for the index pin, is placed around the ring G@ and 
fastened to the angle-ircn. This fixture can be used for more 
than one class of work, as the holder F can be removed and 
replaced with one of a different shape and size. 
Cz A. 
OBTAINING DIAMETERS WITH A BEVEL 
AND SCALE : 

That diameters may be obtained by the use of an ordinary 
bevel and scale, is perhaps not as well known as the advan- 
tage of this method merits. Of course, these tools are only 
used when it is impossible to caliper the piece, as would be 
the case were it necessary to determine the radius of the 
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Fig. 1. 


Method of applying Bevel and Scale to Work which 
cannot be Calipered 


cylindrical surface shown in Fig. 1. In order to obtain a 
diameter with the above tools, the bevel must be set to a 
certain angle previously determined, which corresponds to 
the graduations on the scale; then the diameter can be read 
directly from the scale. For example, if the bevel is set 
to an included angle of 12514 degrees, as illustrated in Fig. 2, 
and the distance x from the surface to the apex of the angle 
is measured with a scale, as shown in Fig. 1, the diameter 
may be readily determined, for it will contain as many inches 
as there are sixteenths of an inch in the distance @ Thus, 
if x equals 144 inch, which is equivalent to four sixteenths, the 
diameter would equal 4 inches. When the bevel is set to 
140% degrees, each 1/32 inch represents an inch of diam- 
eter; 14234 degrees, each 1/10 inch; 106%4 degrees, each % 
inch; 8854 degrees, each 4%, inch; 60 degrees, each 1% inch. 
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Fig. 2. When the Bevel is set to the Angie shown, each 1-16 inch 
in the Dimension x is equivalent to 1 inch of Diameter 


It will be noticed that the less the angle the greater the 
distance representing inches becomes, and consequently the 
smaller the range of diameters which can be obtained. Thus, 
if the angle is set at 60 degrees, each half inch on the scale 
will represent an inch of diameter, and accurate fractional 
diameters can be obtained; but with this angle a large diam- 
eter could not be measured, and it would be necessary to 
use the bevel set at a greater angle. 

A carpenter’s square can also be used to obtain the same 
results, but a little calculation is necessary to get the diam- 
eter. After measuring the distance x with a scale, as ex- 
plained, it must be multiplied by 4.83 in each case where an 
included angle of 90 degrees is used. Thus, if the distance 
measured 413/16 inches, the decimal equivalent to 13/16 
should first be found, and the number 4.812 multiplied by 
the constant 4.83. The result would be 23.242 inches, which 
represents the diameter. As before stated, this method is 
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intended to be applied to inaccessible diameters, but it can 
often be used to advantage for measuring pulleys, etc., which 


are too large to permit the use of calipers. 
(OA Di dle 


LARGE COMPACT DRAWING-BOARD 


At the present time many shops are figuring on proposi- : 


tions which require large layouts, and the ordinary drawing- 


boards are far too small; yet conditions do not warrant the. 


purchase of a large outfit or perhaps there is no room avail- 
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Fig.1. Elevations of the Drawing-board Frame or Hasel 


able, and to meet the conditions requiring large capacity and 
minimum floor space, the board here shown has been built. 
It proved so useful that a second one was asked for and 
both are now in constant use. The frame, or easel, as artists 
would term it, is shown in Fig. 1. Only general dimensions 
are given, for such details as placing screws and making 
joints can be decided by the workman. The shaft, pulleys, 
and bearings, shown at the top, carry the counterweights 
needed to balance the drawing-board. Fig. 2 shows the gen- 
eral dimensions of the board and straight-edge. The board is 
built of %-inch stock in the usual manner, with a brace at 
each end and one in the middle. The end braces also act as 
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Fig. 2. Detail of the Drawing-board and Straight-edge 


guides, their centers coming in line with the center line of 
the pulleys on the shaft shown in Fig. 1. A 25-pound window- 
weight at each end serves as a counter-balance for the board 
which is thus easily raised or lowered. 

The straight-edge requires care in making, as both the 
upper and lower edges should be parallel. The projecting 
shelf is intended primarily as a brace but it is also very 
handy for holding tools. By means of the line and small 
pulleys, shown in Figs. 2 and 3, the straight-edge is moved 
and kept in a parallel position at every point, the line being 
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clamped at each end of the straight-edge by a brass screw 
and nut. The straight-edge is counterbalanced by a weight of 
cold-rolled steel hung from a cord attached just above the 
brass clamping nut. 

The material used was as follows: 25 feet of pine, 15 feet 
of white wood, 2 pounds of brass used in the small pulleys 
and bearings, 53 pounds ‘of cast iron in the drawing-board 
counter-weights and large pulleys, 4 pounds of cold-rolled 
steel 1 inch in diameter for the straight-edge counter-weights, 


7 pounds of cold-rolled steel %4 inch in diameter for the shaft . 


at the top of the frame, 25 feet of window cord, 35 feet of 
best quality fish line, and 3 dozen wood screws. 

The time required to build this board depends, of course, 
on the skill of the workman. About 25 hours seems to be a 
good average time, a large part of which is spent in gluing 
the board. Foreign engineers say that this type of board is 
very generally used in Europe, and while at first sight a de- 
signer will usually disapprove of a vertical board, a few 
hours trial will prove its merits. Rartpu W. Davis. 

Rochester, N. Y. 


TOOL-ROOM CHECK SYSTEMS 


I have read with considerable interest the articles dealing 
with checking systems for tool-rooms which appeared in the 
numbers of March, May and July. The various systems which 


were mentioned each has its merits and its defects as will 


any system, for keeping account of tools or supplies of any 
kind, which depends upon human care and intelligence for its 
operation. The efficiency of the system will also vary directly 
with the quality of the care and intelligence employed. 


Fig. 8. Compact Drawing Board having Independent Vertical Adjustments 
for Board and Straight-edge 


It is not my intention to put forth a better method of 
checking tools taken from the tool-rooms, but merely to call 
attention to another method which has recently come to my 
notice and is in operation and giving satisfaction in a large 
railroad shop in the Hast. This system consists of giving the 
checks to the tools instead of 10 the men, and it is operated 
as follows: A board large enough to accommodate the names 


of all the men who are to be served. with tools, iy placed in. 


the tool-room in a location convenient to the man in charge 
of the distribution of the tools. Opposite each name is a 
hook upon which the checks are hung. The tools are num- 
bered and the checks are also numbered to correspond. When, 
for example, John Jones calls for a 1-inch reamer which is 
number 27, the reamer is taken from its case and the check 
number 27, which is on a hook at the side of the case, is 
hung on the hook opposite John Jones’ name on the board. 
Upon the return of the reamer the operation is reversed. The 
shop in which this system is in-use, adopted it to overcome 
the trouble that was being experienced by the men losing 
checks and to put the prosperous check-borrow sharks out 
of business. 
I am of the opinion that the system could be improved by 
supplying each man with a certain number of checks, keeping 
them upon a hook opposite his name on the board and ex- 
changing one of these checks with the tool check when a tool 
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-was taken out. This would be practically a debit and credit 
«system of checking. Another road which uses the system of 
-giving the checks to the men, provides for their loss by plac- 
ing a value of 25 cents upon each check and deducting this 
-amount from the man’s wages for each check that is lost. 
Chicago, Il. G. E. RyYvEr. 


The following system for keeping a record of the tools 
which the workmen use and which are regulariy kept in the 
tool-room, will be found to give entire satisfaction, both to 
the workmen and management. It consists of two boards, 
each with a number of hooks equal to the number of work- 
‘men to be served. The hooks are numbered in consecutive 
order. On one board which is the in board, a number of tool 
-checks are hung on each hook; in this case ten. The other 
board is the owt board. The system operates as follows: 

Every workman, when employed, receives an identification 
number corresponding to his number on the time recorder. 
Every tool kept in the tool-room is identified by a small paste- 
‘board check, which is kept with the respective tool. Now if 
a workman desires a tool he presents his identification num- 
‘ber at the receiving window. The tool-keeper hands out the 
tool, transfers the tool check corresponding to the number 
-of the workman from the in board to the out board, and on 
the same hook hangs the check identifying the tool. It is 
‘very obvious that, through this simple system the tool-keeper 
‘is always able to tell what tools are out, and who is using 
them. By keeping the tool checks in the tool-room none are 
lost, or carried away. When a man quits, or is discharged, 
‘the must present a receipt from the tool-keeper to the time- 
keeper, showing that his account with the former department 
is in order, before he can receive his pay. This system is 
very easy to install and requires but little effort to operate. 

Peoria, Ill. JOHN M. KUPEL. 
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‘SIMPLE FIXTURES FOR MAKING WORMS AND 
WORM GEHARS 


In Figs. 1 and 2, at A and B, respectively, are shown a 
‘single thread brass worm and a worm gear which were made 
in the fixtures also shown in these illustrations. As the re- 
‘quirements did not demand great accuracy, the worms were 
turned in a screw machine and the threads cut on a hand 
‘milling machine, while the gears were punched out of flat 
‘stock and then hobbed. 

The thread milling fixture (Fig. 1) has a plain block of 
‘machine steel through which a hole is bored which will just 
admit the worms. A part of the top of the block is removed, 
‘so that the periphery of the worm is exposed, as shown. The 
end view shows that the worm is held true from all sides by 
ithe walls of this block. The mandrel £ is fitted so that it 
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cutter comes into contact with the work, the worm tends to 
turn, such tendency is checked by the screw in the end of 
the mandrel, which tightens. 

The cutter is ground to the standard 29-degree angle for 
the job. As the milling machine with which this fixture is 
used, has a hand lever to move the table, it is easy to bring 
the work up to the cutter. The table is held against a stop 
while the thread is being milled. 

Before hobbing, the gears are gashed on the milling machine 
already mentioned, in lots on a special mandrel. The hob- 
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Fig. 2. Fixture for Hobbing Small Worm Wheels in the Lathe 


bing fixture is shown in Fig. 2. The body is of cast iron and 
is made of a discarded punch holder. Into this body is fitted 
a post, D. This post has a vertical adjustment, and it is held 
by the set-screw shown. On the top of the post there is a 
shoulder on which the gear is placed for hobbing. The 
washer C is held tight against a second shoulder by the nut 
shown. Just enough clearance is allowed to permit the gear 
to turn when it is driven by the hob. The hob is used on the 
centers of a small lathe and is driven by an ordinary lathe 
dog. The hobbing fixture is mounted on the cross-slide from 
which the tool-post has been removed. 


ie WIS UEUGn = ans =e 
: Hi Ly Li | (Li 


a 
1 fai ek Wi a 1 al vy Nyt O\t \ 
Fo NL aN ty a 
ae LE eS Be SS a Lyd if any \ Me Ll Ky hy 
ant MO Me aL a) PG oa / \ \ 
= iH eed TH Ue 
oe ee i ee 


vane : = 


G 


Fig. 1. 
‘turns snugly in the hole already mentioned. In one end of 
the mandrel a hole is tapped to receive the screw F, which 
holds the worm firmly against the end of the mandrel. On 
‘the mandrel a thread is cut, as shown, with the same pitch 
as that required for the worm. Instead of the nut ordinarily 
used on such fixtures, a plain key G is used. One end of 
this key is filed to fit into the thread on the mandrel, the 
sides of the tongue being left flat. It is hardened and driven 
- into position in the block. In the illustration the pin is seen 
to extend from the block. This exposed end can be gripped 
‘in a vise if necessary to adjust the tongue properly into the 
thread on the mandrel. 
An ordinary lathe dog is used to turn the mandrel in the 
block and feed the worm against the cutter. If, when the 
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Fixture for Milling SmaH Worms 

It was found necessary to aid the hob by turning the gear 
with the thumb when beginning the cut, but after the gear 
had made one turn, the hob finished the work without further 


assistance. The gear was advanced toward the cutter by turn- 
ing the cross-slide feed-screw. HERBERT C. BARNES. 
Brooklyn, N. Y. 


* * * 


A side light on methods of computing charges for job work 
that may be useful is the practice followed by a country 
printer: For composition he charges two times the labor 
cost; for press work two times the labor cost plus 25 per 
cent; for illustrations, paper, etc., the charge is the cost plus 
10 per cent; and all other work involving labor is charged 
two times the cost and 10 per cent. 
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SHOP KINKS 


PRACTICALIDEAS FOR THE SHOP AND DRAFTING-ROOM 
Contributions of kinks, devices and methods of doing work are solicited for 
this column. Write on one side of the paper only and 
send sketches when necessary 
DRAWING OF V-THREADS 

I found the drawing of V-threads to be very trying until I, 
thought of the following scheme which makes this work much 
easier. The idea is as follows: File a number of 60-degree 
notches in the inner edge of the triangle, as shown in the 
illustration, for different thread pitches. Make the top width 


equal to 1 divided by the number of threads per inch, and 
leave a small point A to stop the pencil. To use the triangle, 


’ 
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place the pencil against the left side of the notch and run 
it down that side and up the other to the stop; then move the 
triangle to the right until the pencil is again against the left 
side. By repeating this operation as many times as is re- 
quired, a uniform thread can be rapidly drawn. Another 
suggestion for draftsmen is to have a 12-inch scale fastened 
to the T-square as shown at B. This is also a time-saver, as 
the scale is in a position where it is always ready for use. 
Plainfield, N. J. JOSEPH WEANER. 


REMOVABLE PULLEY HANDLE 

When a new machine is being built it is often necessary to 
revolve the feed or other pulleys by hand in order to observe 
the working of the machine. The 
removable handle shown in the en- 
graving is extremely useful, as it 
may be attached to the rim of the 
pulley which is to be turned, there- 
by making the operation easy. The 
hook-bolt A passes under or over the 
pulley rim and through the handle, 
and is secured by'a nut, as shown. 
The bolt is made long enough to suit 
various widths of rims and the fer- 
rule is notched to grip different 
thicknesses. For pulleys with flanges 
another type of handle may be used in which a hoop-iron 
_strap passes around the rim of the pulley, the handle being 
attached to the hoop iron. BRUM. 
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NEW STYLE OF HERMAPHRODITE CALIPERS 
The illustration shows a pair of hermaphrodite calipers, 
which seems to me to be an improvement, at least for a 
large class of work, over the style generally used. As will 
be seen the notch in the end of the caliper leg makes it much 
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easier to scribe a line parallel with a finished edge, since the 
point of contact which this leg makes with the finished sur- 
face as the calipers are drawn along, is kept the same. The 
curved extension will also be found useful in laying out work. 
Dayton, Ohio. J. L. MARSHALL. 
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TOOL FOR TRIMMING THIN TUBING 
We had a number of large, drawn steel shells of about 26 
gage, that had to have the ends trimmed. The metal was too 
thin to permit the use of a single cutting tool in the lathe, 
so a tool similar to the one illustrated herewith was made. 
It consists of a cast iron frame A, and two cylindrical cutters, 


an 
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Band cC. The hole D through the casting A fits the tool-post. 
of the lathe, and the fixture is clamped by passing a piece of 
steel through the tool-post and tightening it against the cast- 
ing. Cutter B is free to revolve on a fixed stud, while cutter 
C is carried in a sliding box H, thus permitting it to be fed 
in toward B by the handle shown. When trimming the end 
of a tube the tool is set so that the cutter B just touches the: 
inner side of the shell. Cutter OC is then fed against the out- 
side, and the tool makes a clean smooth cut. W. ALTON. 


A MICROMETER ATTACHMENT 
The engraving shows an ordinary micrometer with an at- 
tachment for measuring the thickness of metal shells or other 
irregular pieces of metal. A piece of brass tubing is reamed 
cut to make a Sliding fit on the anvil of the micrometer. 
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This tubing holds loosely a 14-inch bicycle ball, which ex- 
tends beyond the end of the tube, the latter being bent over 
to prevent the ball from falling out. The reading, of course,. 
will be taken from the 0.250 inch graduation as zero. Bicycle: 
balls of this size are true to 0.0001 of an inch. 
Candiac, Canada. S. A. McDONALD. 


HARDENING A SMALL DRILL AND COUNTER-SINK 

The combination drill, counterbore, and counter-sink shown» 
in the illustration had, of course, to be hardened. This was- 
rather a ticklish job as the drill is so much smaller than the- 
counter-sink, that hardening it in the usual way would.mean. 
that the drill would be at a white heat before the large part. 
would be cherry red. To overcome this difficulty, I obtained 
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a fair-sized raw potato and pressed it onto the drill up to the- 
part marked A. (The tool was then placed in a slow fire and 
the %-inch part heated, the water in the potato keeping the 


small part cool. When the counter-sink was heated sufficiently, — 


the potato was removed, thus allowing the heat to run from: 
the large part to the drill. When all was an even cherry red, 
the tool was cooled and the hardening was accomplished with-- 


out any difficulty. JOSEPH WEANER. 
Plainfield, N. J. 
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TO OBTAIN THE LENGTH OF STOCK FOR BANDS 


A machinist was trying to shrink a band around the hub of 
a cracked pulley. He first measured.the diameter of the hub 
and multiplied it by 3.1416 to get the circumference. The 
blacksmith was then told to cut off a piece of 14-inch steel 
stock equal to the length of the circumference of the hub. 
When the band was formed to the diameter of the hub, the 
ends were %4 inch apart; that is to say, they did not come to- 
gether by that amount. The machinist could not understand 
how he had made the mistake. By the use of the following 
rule, trouble of this kind will be avoided: Multiply the diam- 
eter of the hub by 3.1416 and to the product add 3 times the 
thickness of the metal used for the band. JosrerpH WEANER. 

Plainfield, N. J. 


PLANING WORK THAT IS TOO LARGE FOR THE PLANER 


The accompanying line engraving shows how a steam-ham- 
mer anvil-block that was too large to go on the planer, 
was machined. The block was first leveled up on the floor 
beside the planer, so that the top of the casting was a little 
below the top of the planer platen. For safety the casting 
was clamped to the floor, although its weight was such that 
there was no great danger of its moving under the thrust of 
the cut. The cross-rail with the attached head was then re- 
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moved and clamped securely to a heavy angle-plate, which 
was bolted to the platen. A substantial diagonal brace A was 
then fastened to the cross-rail and platen as shown. The tool 
was fed, of course, by hand, and the dove-tail for the dies was 
planed by the use of the adjustable head in the usual manner. 
The job was satisfactory in every way and caused consider- 
able comment in the shop. FREDERICK SEABURY: 
Chicago, Ill. 


SUBSTITUTE FOR METAL WHEN MAKING ACCURATE 
LAY-OUTS 


When making accurate lay-outs on metals, such as brass or 
zinc, to avoid troublesome and time-consuming calculations, 
I find the following objections: The needles of the drawing 
instruments become dull; the lines cannot be erased, and they 
are not very plain, especially if the metal is not coated or 
prepared in some manner; and the metal cannot be fastened 
or worked upon as easily as paper. To overcome these objec- 
tions I have used as a substitute for metal what is known as 
filler board. This is a kind of heavy paper which looks some- 
what like leather and has a mottled surface. It is often used 
for covers on cheap memorandum books, and is about 1/32 of 
an inch thick. Before lines are drawn on the surface of this 
board, the gloss should be removed with an eraser. The board 
has a good, firm body, and therefore a fine center can be 
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made in it from which several circles can be drawn without 
appreciably enlarging or injuring it. Like other materials 
in the paper line, filler board will change slightly on account 
of variations in the temperature and atmosphere, and for this 
reason the measurements should be marked on the drawing as 
soon as it is made to avoid any possibility of slight errors due 
to changes. Where extreme accuracy is required and the 
nature of the lay-out is such that measurements cannot be 
marked to advantage, metal is advisable, especially if the 
drawing is to be kept for a considerable length of time as a 
record or for reference. H. R. Asn. 
Chicago, Ill. 


SPEED INDICATOR ATTACHMENT FOR SCREW MACHINE 


It was necessary to determine the spindle speeds of a large 
number of screw machines which were operating on a wide 
variety of work, ranging from %4 to 1°%4 inch in diameter, and 
it was desired to get the speeds more accurate than would be 
possible by simple measuring pulleys and calculating the 
speeds from the speed of the line-shaft. The following method 
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was tried with satisfactory results. An ordinary speed indi- 
cator was fitted with a brass conical tip 2 inches in diameter, 
as shown in the illustration. This tip was made a tight fit 
on the indicator spindle and was turned out to reduce the 
weight. To keep the indicator from slipping, three grooves 
i1/16-inch deep were cut radially in the conical surface and 
pieces of rubber peened in. In order to secure satisfactory 
results the indicator should be used when the feed tube is 
nearly empty, or just after the stock has fed into the tube; 
then the tip of the indicator will center in the tube and the 
correct spindle speed is easily taken. In this way accurate 
results are obtained, because there is no error due to slip of 
belt or variation in size of pulleys. By watching a group of 
machines and taking the speeds as the stock runs out, the 
time consumed is not as great as with the usual method of 
measuring pulleys and figuring from the line-shaft speed. 
Indianapolis, Ind. C. C. MYERS. 


ARBOR FOR SHELL REAMER 


The engraving shows an arbor for a shell reamer, which 
is so designed that it will not creep off of the tail center and 
crowd into the work, as is the case when the arbor is held 
directly against a cone center. This arbor has a hole drilled 
in the end about 1144 inch deep in which is fitted a special 
tail center A, having a straight portion about 1 inch long. 
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The end of the arbor is sawed through so that it grips the 
center when a dog is placed on it and tightened. Even without 
the split end there is no tendency on the part of the arbor to 
work off the center A since the upward thrust on the center 
(equal to the downward thrust on tail of the dog) has no 
horizontal component. There is also a special straight-tailed 
dog to go with the arbor, but this is not really necessary. 
The diameters of the holes in ends of all arbors are made 
the same. Since adopting this form I have had no difficulty 
with bent arbors, broken centers, broken shell reamers and 
inaccurate holes. W. A. KNIGHT. 
Columbus, O. 
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HOW AND WHY 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details and name and address. The latter are for our own convenience 
and will not be published 


DESIGN OF MACHINE LEGS 


C. E. F.—Is the design of machine legs based on empirical 
rules or theoretical assumptions? I have given the matter 
considerable thought and have been unable to arrive at any 
definite conclusion from a study of existing designs. 


A.—It is generally conceded that design. of machine legs 
which shall have a pleasing appearance and fulfill their 
purpose is one of the most difficult parts of machine design. 
There are no empirical rules of general application or theory 
of design that provides for grace of outline as well as proper 
support. The function of the legs should be that of support- 
ing the machine and transmitting its vibrations to the founda- 
tion, especially in the case of machine tools. The tendency 
of modern design is to eliminate the legs entirely and carry 
the frame to the floor or foundation. This form avoids the 
troublesome feature of proper leg design and increases the 
solidity and rigidity of the frame by deepening it and more 
closely associating it with the foundation. 


ANNEALING AIR-HARDENING STEEL 


F. T. M.—I would like a reliable method of annealing air- 
hardening steel so that I can drill holes about 3/32 inch diam- 
eter 214 inches deep, and tap same to a depth of about % 
inch. The brands of steel that I have tried are refractory, 
and it has been found impossible to anneal them so that the 
drills will stand up. I have tried a certain brand of high- 
speed steel drill but the results are about the same as with 
regular drills. 


A.—We are unable to suggest any but the well-known 
method of annealing air-hardening steel by using air-tight re- 
ceptacles in which the steel is packed with lime, sand, ashes 
or other neutral material; and heating the box and contents to 
a full red heat for a number of hours, depending on the size 
of the box and stock, and allowing the whole to cool down 
slowly. The question is referred to the readers for answers 
and suggestions. Many, no doubt, will highly appreciate a 
description of a method of annealing air-hardening and high- 
speed steel that is superior to the common method in use. 


CUTTING SPEEDS 


F. W.—Please state the proper cutting speeds for both car- 
bon and high-speed steel tools, cutting tool steel, machine 
steel, cast iron and brass, in different machines. 


A.—The proper cutting speed depends on several factors 
besides the kind of material to be cut and the kind of steel 
used for the cutting tool. The depth of the cut, the feed, 
and whether roughing or finishing, also influence the cut- 


TABLE OF CUTTING SPEEDS IN FEET PER MINUTE 
Carbon Steel Tools 


Material 


Machine Tool | Wrought | | 
Steel, Iron and Cast Iron) Brass 


Annealed|Mch.Steel) 


| = 


| 
30 to 40 40 to 50 80 to 125 


Lathe, planer and shaper. . .| 18 to 25 
Milling machine............ 25 to 35 | 35 to 45 | 40 to 60 80 to 120 
Dilasress. Ake cen ae 20 30 Sash 60 


ting speed. For general purposes the table above, however, 
referring to regular carbon tool steels, will be found to give 
figures representing good average practice. For high-speed 
steel tools these speeds may be at least doubled. The Cleve- 
land Twist Drill Co. recommends for high-speed steel drills 
a cutting speed of 50 to 70 feet per minute for machine 
steel; 60 to 80 feet per minute for cast iron; and 100 to 140 
feet per minute for brass, when starting the drill. When a 
few holes have been drilled at these speeds, still higher 
speeds may be employed, as the drill point is then heated 
and high-speed steel tools have a higher cutting capacity 
when heated than when cold. At the W.:.G. Armstrong, 
Whitworth & Co. works of Manchester, Eng., a cutting speed 
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as high as 160 feet per minute for turning machine steel and 
150 feet per minute for milling machine steel with high-speed 
steel tools and cutters, has been employed successfully. 


A PROBLEM INVOLVING MOMENTS OF FORCES 


B. R. E—A window cleaner sets an eight-foot ladder weigh- 
ing twenty pounds against a plate glass window with the 
foot of the ladder two feet from the plane of the window 
glass, and climbs to a height of three-fourths of the ladder’s 
height. If he weighs 150 pounds, what is the horizontal pres- 
sure against the glass window when he stands erect without 


touching the glass? 

A—In the accompanying illustration, AB represents the 
ladder, the length of which is 8 
feet; BC is the plate glass win- 
dow; the lower end A of the lad- 
der is placed 2 feet from the 
plane of the window. Four forces 
act on the ladder, viz.: the re- 
action P at the upper end, at 
right angles to the window plane; 
the weight W of the window 
cleaner, acting vertically down- 
ward at a point three-fourths of 
the ladder’s height from the 
ground; the weight W, of the 
ladder, concentrated at its cen- 
ter and acting vertically down- 
ward; and the reaction R at the 
foot of the ladder acting verti- 
cally upward. 

In order to arrive at a univer- 
sal formula, let the various di- 
mensions be represented by a, b, 
ce and d, as shown in the illus- 
tration. To find P, find the mo- 
ments of the forces relative to 
point A. The moment of force R 
relative to this point — 0. Hence, R 
the moments of W and W, must 
balance or equal the moment of 
P. Therefore: 
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Diagram showing Forces Acting 
on Ladder 


Wd + W.c= Pe. 
But e =a cot a; consequently 
Wb -+ W,c= Pa cota, 
or 
Wob-+ W,c Wb + W,c 
P= ——————— = ———_ tana. 
a cot a a 


If we now insert the given values for the various quanti- — 


ties, we have: 
150 X¥1%4+ 20 x1 
P= —————— tan a = 122.5 tan a. 
2 
2 


AS sinva == —-=—=0,25, a == 114° 29” 
8 


and ; 
P=122.5 X 0.25831 = 31.64 pounds. 


This is the pressure due to the combined weight of the wik- 


dow cleaner and ladder, tending to break the glass. 
* * 


lt frequently happens that a babbitt-metal is required inter- 
mediate between the well-known genuine mixture and the ~ 


Tan a, then, is 0.25831, — 


cheapest grade in which nothing but lead and antimony is 


used. As the market price of tin is always high, genuine 


babbitt is often too expensive for many consumers to employ. i 
The following mixture, given in the Brass World, will serve ; 


in instances where an intermediate grade is desired: 


Lead ahs baie coitedaledere Tal esa te caieer eT AN eae 50 pounds 
Tin A CIC OMELET ARESES Ge RT eae te 35 pounds 
PA TILT ODE coh ores er eee ae ene 15 pounds 


This mixture has the advantage of containing no copper, — 


and, therefore, is easily made in an iron kettle. It is not 
only intermediate in quality but in price as well. It is bet- 
ter than the lead and antimony mixtures, and is only slightly 
inferior to genuine babbitt. 


merly employed. ‘ 


Many large machine builders 
now use it with good results where genuine babbitt was for- f 
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NEW MACHINERY AND TOOLS 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP 


LE BLOND HEAVY-DUTY ENGINE LATHE 


The accompanying illustrations show a general view and 
details of a 20-inch heavy-duty engine lathe recently placed 
on the market by the R. K. LeBlond Machine Tool Co., 4609 
Eastern Ave., Cincinnati, Ohio. This is one size of a line 
of lathes of the same type, including 16-inch, 20-inch, 24-inch 
and 30-inch lathes. The principle on which these machines 
have been designed has been to furnish a tool capable of 
taking a given-cut and removing a given number of cubic 
inches of metal per minute. 
1, for example, is capable of taking a cut 44 inch deep with 
‘a feed of 1/6 inch at a cutting speed of 65 feet per minute, 
in 50-point carbon steel. This is equal to removing 32 cubic 
inches of metal per minute. While the new ideas incorpor- 
ated in the design of this new line of lathes do not involve 


Fig. 3. View of Apron, showing Construction 


radical departures from the company’s previous designs, an 
effort has been made to increase the productive capacity of 
the machine in all respects. At the same time, the manu- 
facturers have aimed to produce a machine without com- 
plicated detail arrangements, so that it would be easily oper- 
ated, and remain rigid even under heavy stress. 
The Head-stock and Tail-stock 

The head-stock is of the LeBlond improved drop braced 
pattern and is securely fastened to the bed with bolts of large 
size. The three-step cone pulley in conjunction with the dou- 
ble friction back-gears and a two-speed countershaft, provide, 
in all, eighteen changes of spindle speeds, covering a range 
carefully selected for the purpose of the machine. The spin- 
dle is hollow and made of high carbon hammered steel, and 
is hardened and ground at the front and rear journals. These 
latter are carried in cast iron boxes scraped to a good bear- 
ing fit. This type of bearing the builders consider preferable, 
because it does not require intricate oiling devices with con- 
tinual attention on the part of the operator; yet the lubri- 
cation is well taken care of. The bearing standards are cored 
out to form large oil chambers which are filled from the 


The 20-inch lathe shown in Fig... 


front of the lathe; from these the oil is fed to the bearings 
by means of felt pads. This construction eliminates all possi- 
bility of grit and dirt entering the bearings, and reduces the 
attention required to filling the oil receptacle once a week. 

The tail-stock is of massive design with a bearing of ample 
length on the bed. The tail-spindle barrel is designed in 
such manner as to give the maximum length of bearing com- 
bined with long travel. Screws are provided for setting over 
the tail-stock for taper work, the base being graduated so 
that this setting can be easily accomplished. 


The Bed 


In the end view of the lathe, Fig. 2, the form of bed, which 
is a new departure, is clearly indicated. The tail-stock slides 
on a V of the usual proportions on the rear way, and on a 
flat surface in the front. The carriage travels on a flat sur- 
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Fig. 4. Front View of Apron 


face in the back, as shown, and is held down in the back by 
a flat gib. The front of the carriage slides on a guide of 
different shape from that usually found in engine lathes. 
This guide, as shown, is V-shaped, but is machined at an 
angle of 15 degrees on the front side, and 70 degrees on the 
back, making the total included angle 95 degrees. The force 
exerted downward on the carriage of an engine, lathe is many 
times greater than the upward pressure, and in designing the 
lathe bed this fact has been given due consideration, the 
wearing surfaces, therefore, having been proportioned accord- 
ingly, as shown. : 

The bed, in addition to having an unusually deep section, 
is reinforced and braced by a transverse rib of an I-beam 
section directly under the front bearing; this rib extends 
up to the extreme top of the bed. In addition to this, the 
metal around the holding-down bolts for the head has been 
reinforced to about three times the thickness usually found 
at this place. 

The Carriage and Apron 

The carriage is held in alignment ou a scraped surface on 

the front of the bed by taper gibs at both end bearings. This 
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construction, together with the 70-degree angle on the back 
cf the V overcomes any tendency of the carriage to climb 
the ways when the lathe is engaged on heavy work. The gibs 
are tongued in position in the carriage, and in combination 
with the special construction of the V, they automatically 
compensate for the wear; this makes it unnecessary to give 
Wipers are 


any attention to the adjustment of the gibs. 


lathes for some time. 


Fig. 5. 
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locked in position by the plunger in the change handle. This 
construction is the same as has been used on the LeBlond 
The nine changes mentioned above 
are quadrupled by the addition of a sliding gear transmis- 
sion, which is illustrated in Fig. 6. 
ing transmission are operated by the lower lever shown in 
This construction permits of the use of a speed or 


The gears of this slid- 


index plate which reads directly, and from which the opera- 


Fig. 5. Gear Box, complete, ready to be Applied to Machine 


provided, fitted with felt pads, which in addition to wiping 
off chips and grit from the sliding surfaces also provide for 
automatic oiling of the ways. 

The line engraving, Fig. 7, shows a cross-section through 
the bed, carriage, apron and taper attachment. This engray- 
ing indicates clearly the proportions of the shears, and shows 
also the relative position of the lathe spindle 
to the bed. The spindle, as will be noted, is 
set back a certain distance (in this size of 
lathe two inches) from the center of the 
shears, which construction not only provides 
for an increased swing over the carriage, but 


Fig. 6. Arrangement of Gearing in Gear Box 


tor can see at a glance the position of the levers required 
for any desired speed. The changes can be made while 
the lathe is running under the heaviest cut. The gears in 
the gear box as well as all other feed gears are made from 
drop-forged steel blanks. The feed rod is driven by the same 
mechanism by means of gears connecting it with the lead- 
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at the same time permits the machine to be di 
used at full swing without the tool overhang- Y 
ing the bed, a construction which adds greatly 

to the rigidity of the machine when turning 


work of large diameters. ——4¢ 

Figs. 3 and 4 show a front and rear view of qn 
the apron. From these illustrations it will be 
seen that the apron is constructed of a one- 
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piece box section casting, with all gears and 
studs supported at both ends. The apron has 
a wide bearing on the carriage, is held in 


position by four bolts, and is fitted to the car- 
riage by means of a tongue. The single box 
section form of the apron, it is stated by the 
manufacturers, does away with the necessity 
of an auxiliary support at the lower end of 
the apron, and overcomes the difficulty of un- 
even wear between the lower slides and the 
V on the top of the bed. 

The longitudinal and cross feeds are oper- 
ated by a single friction which, in addition to 
being of large diameter, is so placed in regard 
to the gearing that it has but a light duty to 
perform. The feeds are engaged by an inward 
or outward movement of the knob of the lever 
shown on the front of the apron in Fig. 4. 
This lever has a central position, which dis- 
connects all gearing when the lathe is’ used 
for screw cutting. The apron is further pro- 
vided with a device which makes it impossible to engage the 
feed rod and lead-screw at the same time. 

Change Gear Box 

The quick change gear box supplied with these lathes is 
shown in Figs. 5: and 6, the former showing the gear box 
ready to be assembled to the lathe, while the latter shows 
the gearing, the front cover having been removed. The en- 
tire mechanism is completely self-contained. Nine changes of 
speed for the lead-screw are obtained by means of the cone 
of gears shown and the tumbler. The tumbler gear, as will 
be seen, is supported on a cylindrical bearing, and is securely 


Fig. 7. 
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screw, the range of feed being from 8 to 120 per inch. The 
changes for the lead-screw provided by the gear box are 


. thirty-six in number, ranging from 2 to 30 threads per inch. 

The feed box is connected to the spindle by means of gears, 
the intermediate one of which is mounted on a quadrant, 
which permits the use of compound gearing at this point if 
required for cutting special or metric threads with a stand-— 
ard English pitch lead-screw. A metric pitch lead-screw can 


also be supplied, in which case the gearing arrangement 
permits of cutting English pitch threads with this screw, by 
using compound gearing in the same manner. 
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UNIVERSAL HORIZONTAL BORING MACHINE 

A universal horizontal boring machine has recently been 
placed on the market by the Universal Boring Machine Co., 
of Hudson, Mass. This machine has been built with a special 
view to accuracy and permanence of alignment, and is known 


as the No. 214 universal horizontal boring machine with extra — 


long bed; this latter feature facilitates the machining of large 
castings. The machine is especially adapted to jig work and 


similar operations where it is necessary to do very accurate 
boring, milling and drilling, the machine itself being used for 
obtaining the various distances between the centers of the 
holes. 

A general view of the machine is shown in Fig. 1. As will 
be seen from this illustration, the machine is of the constant 


Fig. 1. 


belt speed gear-driven type. The bed of the machine is of a 
deep box construction, and is heavily ribbed on the inside to 
insure rigidity, which is one of the most essential features in 
machines of this type when accurate results are required. A 
heavy bed also gives a solid foundation to all the different 
parts mounted on it, keeping them in accurate relation to each 
other in all positions, and eliminating the necessity of build- 
ing a foundation under the machine. Due to the fact that a 
foundation is not necessary, the location of the machine is 
not confined to the ground floor. The bed rests on three 


Fig. 2. Rotary Table used on the Horizontal Boring Machine 


points, making it very easy to level up on uneven floors; at 
the same time undue strain on the bed, due to imperfect sup- 
port, is eliminated. ! 
Head and Driving Mechanism 

One of the prominent features of the machine is embodied 
in the placing of the head at the right-hand end of the ma- 
chine. This arrangement permits the spindle to run in the 
Same direction when milling as when boring and drilling. 
The hand-wheel for the rapid adjustment of the spindle is 
placed on the head conveniently in relation to the spindle 


Universal Boring Machine Co.’s Horizontal Boring Machine 
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where the cutter is mounted, thus allowing the operator to 
see the milling cutter and to make adjustments at the same 
time. In the line engraving, Fig. 4, is shown a cross-section 
of the head and the feed and speed gear box. It will be noted 
that the machine is provided with a power vertical feed to 
the head, employed when milling, which for many classes of 
work is a very valuable feature. Aside from the regular ver- 
tical milling feed, the head has a power feed raising and 
lowering device. A hand feed for fine adjustment of the head 
by a micrometer dial graduated to thousandths of an inch is 
also furnished. The head is counter-balanced by a weight 
attached to a wire rope, as shown, and it is moved by a large 
screw of coarse pitch. Suitable arrangement has been made 
to oil the sliding surfaces in order to minimize the wear. 

The gear box, the arrange- 
ment of which is shown in 
Fig. 4, is strong and com- 
pact and contains both the 
feed and speed change 
gears, which are all made 
of steel and run in a bath 
of oil to provide quiet run- 
ning and long wear. Wight 
speed changes are secured 
in the gear box, and these 
are doubled by the back 
gearing in the head. There 
are nine feed changes in 
either direction for the 
head, one lever reversing or 
stopping all the feeds. 

The spindle is driven at 
a point near to the work, 
and thus torsional stresses 
are practically eliminated. 
This manner of driving the 
spindle is of special advan- 
tage when using large mill- 
ing cutters, because the 
chatter usually present 
when taking heavy milling cuts on machines where the appli- 
cation of the drive is some distance from the cutter, is elimi- 
nated. The driving gear has a long hub in which the spindle is 
inserted and held by two sliding keys. The spindle itself runs 
in self-oiling bearings, these bearings having an individual oil 
compartment containing enough oil for about twenty months 
running. The bronze bearings, which are fitted into the bear- 
ing proper, have a groove cut the entire length, and in this 
groove is laid a wick having its ends submerged jn the oil 
compartment below. The bearing proper is also split and pro- 
vided with clamp screws for taking up the wear. 
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Fig. 3. Auxiliary Table used for Work which would Overhang 
the Regular Table 


Fig. 4 also shows a cross-section of the tight and loose pul- 
leys on the driving shaft. It will be noted that the loose 
pulley is slightly smaller in diameter than the tight pulley, 
so there is practically no tension on the belt when it is on 
the loose pulley, consequently there is but slight wear. The 
loose pulley is made in one piece and has an oil reservoir 
cored out around the bearing. This reservoir is filled with 
cotton waste and oil, and a wick is laid in a groove cut in 
the bearing, the ends of the wick extending downward into 
the oil reservoir below. 
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Table and Table Feed Motions 


The platen or table of the machine is made especially heavy 
in order to avoid springing when clamping the work upon it. 
It is provided with power feed in either direction, and with 
automatic stops. The screw which imparts motion to the 
platen, carries a dial graduated to thousandths of an inch. 
The gears which drive the feed-screw are encased and run in 
oil. The top of the table is provided with four milled T-slots 
running the entire length. 

The feed motion of the machine is taken from the driving 
shaft which runs at a higher speed than the main spindle. 
This arrangement, shown in Fig. 4, makes it possible to obtain 
nine feeds without increasing the ratio of the gearing, thus 
avoiding excessive stresses on the feed gears and bearings. 
The fine feeds are obtained by reduction gearing. Besides the 
table shown in place in Fig. 1, the machine is provided with 
a rotary table, shown in Fig. 2. This table is 24 inches in 
diameter and is graduated on the outside periphery to one- 
half degrees. The feed in both directions to the 
table, together with the rotary table arrangement, 
permit of finishing at,one setting many classes 
of work, which would otherwise require re-setting 
and finishing in other machines. Holes, for in- 
stance, may be bored and drilled and surfaces 
milled at various angles without re-setting, there- 
by saving considerable time and expense in hand- 
ling. In Fig. 3 is shown an auxiliary table which 
is used for work which would overhang the regu- 
lar table. This auxiliary table has a T-slot milled 
its entire length as shown, and is a very essen- 
tial feature in the rapid and accurate machining 
of large castings. 
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Miscellaneous Features 

The outer support bearing for the boring-bars, 1: 
shown in position on the bed in Fig. 1, is gibbed S 
to the internal guiding surfaces of the support. 
The raising and lowering of the bearing in the 
support is accomplished by means of a screw con- 
nected by spiral gearing and splined shafts to the 
elevating screw of the spindle head, so that the 
two bearings for the bar move ‘simultaneously. 
Provision has also been made for re-aligning the 
bearings in case of wear. The outer support 
bearing is moved longitudinally on the bed of the 
machine by a hand-crank. It can easily be re- 
moved from the machine, if required, by removing 
the bracket at the end of the bed and pulling off 
the supporting post, and it can be replaced in 
exact alignment without difficulty. 

The machine is provided with extension boring- 
bars, and bushings to fit in the outer support 
bearing, and with one roughing and finishing cut- 
ter for each boring-bar. The extension boring-bars 
are provided with No. 4 Morse taper shanks, fit- 
ting the socket in the spindle. The spindle is 
provided with a slot for driving the extension 
boring-bars by means of two keys in addition to 
the usual driving tang. Two face. milling cutters 
are also furnished with the machine, if required, one being 
2 inches and the other 10 inches in diameter. The hub of 
the driving gear forms a face-plate to which the 10-inch face 
milling cutter, provided with holes for clamiping screws, may 
be fastened. This arrangement makes the most rigid connec- 
tion possible between the drive and the cutter. The smaller 
face milling cutter is attached to an arbor fitting the taper 
hole in the end of the spindle. The 10-inch cutter is pro- 
vided with a center hole large enough to permit a spindle, 
when carrying the 2-inch cutter, to pass through it, so that 
either of these two cutters may be used without the necessity 
of removing the other, 

The machine will take pieces 94 inches long between the 
face-plate and the outer support of the boring-bars. The great- 
est distance from the top of the platen to the center of the 
spindle is 2284 inches. The table or platen, is 20 inches wide 
by 42 inches long and has a cross-feed of 34 inches. 

Messrs. Hill, Clarke & Co., Inc., 14 So. Canal St. Chicago, 
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Ill., are the selling agents for this machine, and it may be 
seen in operation in their demonstration shops. 


HOEFER DRILL PRESS WITH POSITIVE 
GHARED FEED 


The accompanying illustration shows an improved drill 
press recently brought out by the Hoefer Mfg. Co., 120 Jack- 
son St., Freeport, Il]. The most important feature in this new 
machine is the positive power feed and the method of chang- 
ing the feed. An improvement has also been introduced im 
the mechanism used for raising and lowering the table arm, 

As will be seen from the illustration, the drill spindle is. 
fed downward by means of a series of gears enclosed inside 
of a gear box at the top of the machine, which transmit mo- 
tion from the main driving shaft through a worm and worm- 
gear to a pinion engaging a rack on the drill press spindle 
sleeve. Described in detail, the motion is transmitted as fol- 
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Fig. 4. Section through Head and Gear Box of Universal Boring Machine 


lows: The horizontal driving shaft at the top of the machine 


carries a worm which engages with a worm-wheel keyed to 
a short vertical shaft. To this shaft are also keyed five gears: 


of different sizes each engaging with a corresponding gear ~ 


on a second vertical shaft. The gears in the second set run: 
loosely on the shaft on which they are mounted, except that. 


any one can be engaged with the shaft by means of a key — 
By shifting: . 


sliding in a spline in the shaft and the gears. 
this sliding key up and down, any one of the gears in the 
second set can be engaged to transmit motion from the first 
vertical shaft to the vertical feed spindle. 
tween the second vertical shaft and the feed spindle is trans-- 
mitted by means of a gear keyed permanently to the lower 
part of the second vertical shaft, driving a gear on the feed 


spindle, the latter, of course, being splined so that, while its. 
driving gear is keyed to it, it can yet slide freely. The feed - 
spindle carries at its lower end a worm engaging with a 
worm-gear keyed permanently to the short horizontal shaft. ¢ 


The motion be- — 
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which carries the pinion engaging with the rack on the spin- 
dle sleeve. 

By shifting the sliding key up or down to engage with the 
different gears in the gear box, as already mentioned, the 
amount of feed per revolution of the main spindle can be ad- 
justed as desired, five feeds of 0.006, 0.015, 0.023, 0.032 and 
0.041 inch per revolution, respectively, being obtainable. The 
feed can be changed while drilling, by merely moving the 
lever operating the sliding key. The lower end of the key 
is attached to a collar on the second vertical shaft, previously 
mentioned, and the horizontal arms of the bell crank lever en- 
gages with this collar. The handle of the vertical arm of the 
lever is within easy reach of the operator, as shown in the 


Hoefer Improved Drill Press with Positive Geared Feed 


engraving, and by shifting it to various notches on the pro- 
jecting boss on the side of the column of the machine, the feed 
is easily adjusted to any predetermined amount. The design 
prevents the key from engaging with two gears at once, as 
this would obviously cause damage to the mechanism. For 
this reason, a hardened tool steel ring is placed in a recess 
on one side of each gear, and as the key slides past this ring, 
it is forced back into the keyway in the shaft and out of en- 
gagement with both the gear that is being disengaged and the 
gear that is to be engaged. Continued movement of the slid- 
ing key will bring it into engagement with the next gear. 
In order to obviate any unnecessary loss of time, three key- 
ways are provided in each gear so that the engagement is 
practically instantaneous. 4 

Returning to the feed mechanism on the sliding head of 
the machine, it should be noted that the drill or tool used 
can be fed by three methods, viz.: by a hand lever, by the 
hand worm feed, or by the power feed just described. The 
hand worm feed is thrown into engagement with the worm- 
wheel by an eccentric, while the power feed is thrown into 
engagement by a cam, the cam lever and eccentric being so 
interlocked that the engagement of both worms with the 
worm-wheel at one time is impossible. When passing into or 
out of engagement, the vertical power feed spindle swings 
through a small arc, but is in true alignment when in the 
driving position so that there is perfect mesh between the 
small gear by which it is driven and the driving gear on, the 
second change gear shaft. A stop is provided by means of 
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which the feed can be thrown out of mesh automatically at 
any desired point. ; 

The improved feature for raising or lowering the table arm 
consists of a screw passing through a nut so arranged that 
it bears equally against both sides of a circular slot in the 
table bracket. When manufactured each machine bores the 
hole in its own table arm and the circular table is turned to 
fit the socket in the arm exactly, so that an accurate and rigid 
bearing is provided and, at the same time, perfect alignment of 
the spindle and table is assured. 

The horizontal driving shaft at the top is fitted with back 
gears having a ratio of 4 to 1, the back gears being thrown 
into and out of engagement by an eccentric, as usual. The 
machine can be either belt or motor driven, but in either case, 
the driving speed can be changed, in addition to the speed 
change by the back gears, by means of a pair of four-step 
cone pulleys. The brace support at the outer end of the pulley 
shaft gives additional rigidity to the machine. The greatest 
distance from the spindle head to the base is 56 inches, and 
the greatest distance from the top of the table to the spindle 
head, 45 inches. The distance between the column and the 
center of the spindle is 16%, inches. The vertical feed of the 
spindle is 16 inches, and the vertical motion of the spindle 


head 27 inches. The diameter of the spindle is 21/16 inches. 
a 


GEAR THSTING MACHINE 


The accompanying illustration shows a gear testing ma- 
chine built by the Cincinnati-Bickford Tool Co., Cincinnati, 
O. This machine was originally designed for the company’s 
own use without any intention of placing it on the market; 
but as many of the company’s customers intimated that such 


Gear Testing Machine built by the Cincinnati-Bickford Tool Co. 


a machine would undoubtedly meet with favor if made on a 
commercial basis, it has finally been decided to manufac- 
ture it for the trade. The machine is intended for testing 
the running of both spur and bevel gears. The gears are 
mounted on the removable studs shown, which are held in 
adjustable slides, moving freely. Provision is made for clamp- 
ing these slides at any point. Each slide is capable of a fine 
adjustment by means of a screw and knurled nuts, the screws 
being seen in the illustration, one running horizontally and 
one vertically on the side of the machine. A vernier scale 
is also provided, reading to thousandths of an inch. so that 
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the correct center distances between the gears when mounted 
on the studs can be determined. The shortest distance from 
center to center of the two studs for testing spur gears is 2 
inches and the greatest is 1914, inches. This permits of test- 
ing a pair of gears where the sum of the pitch diameters 
of the gears is 4 inches as a minimum and 39 inches as a 
maximum. The two studs for bevel gears permit of testing 
miter gears from the smallest made up to 18 inches in diam- 
eter, and of a combination of bevel gears where one is 4 
inches and one 32 inches in pitch diameter. Hach machine 
is furnished with two studs one inch in diameter, and 4 inches 
long above the slide.: Extra studs can be furnished if re- 
quired. 

The slightest imperfections in the gear téeth are readily 
detected by this testing device and the cause can be analyzed 
with comparative ease. By remedying the defects, it is possi- 
‘ble to produce gears that have a perfect bearing on the sur- 
faces in contact, and that will run smoothly and noiselessly 
when in service. The net weight of the machine is 325 
pounds and the floor space required, 16 by 34 inches. 


QUEEN CITY DOUBLE-ACTING PRESS 


A new double-acting press has recently been placed on the 
market by the®Queen City Punch & Shear Co., 208 Lawrence 
St., Cincinnati, O. The machine has been designed for form- 
ing and pressing operations of various kinds in sheet metal, 
and is of especial value where a large quantity of duplicate 
work is to be done. The main feature of the machine is tha 
oscillating table, presenting a feature whereby the operator is 
safeguarded from personal injury. Patents have been ap- 
plied for, for such features as are new: departures in this 
design. The general construction and operation of the ma- 
chine will be more easily understood by referring to the ac- 
companying two half-tone engravings, Figs. 1 and 2, one of 
which shows the front view and the other the rear view of 
the machine. 

Two operators are required for the machine, to feed and re- 
move the work, one standing in front of the machine and the 


Fig. 1. Front View of the Queen City Double-acting Press 


other in the rear. In the illustration, Fig. 1, the plunger or 
ram is shown down and the front die projects out in the front 
of the machine. This is the proper position of the die when 
the work is removed, and the die remains in this position 
sufficiently long without motion so that the operator in the 
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front can remove the finished work and replace it with a 


blank, meanwhile being entirely out of the range of the 
plunger and without any danger of injury. The plunger then 
raises up and the die moves in under the ram for pressing or 


wrt: 


Fig. 2. Rear View of Double-acting Press 


forming the blank just inserted. While this is being done the © 


rear die projects outward in front of the operator in the rear, 


‘this die and replaces it with a blank. It is evident 
that there is no occasion for the operators to place 
their hands or fingers under the press plunger, and 
the danger thereby avoided is of equal importance to 
employe and employer, for while the former, of course, 
is the one who suffers most directly through the bodily 
injury in case of accident, it is also a very important 
feature to the manufacturer, who is continually liable 
for damages sustained to operators when working with 
machines where the operation presents a constant 
danger to the workman. 

The machine runs continually, the movements be- 
ing divided in two equal periods of time, as follows: 
One-half of the revolution of the cam-shaft is devoted 
to pressing the work in the die, removing it when 


half of the stroke allows the filled die to enter the 
pressing ram; 
tables or dies, thereby making it possible to press a- 
piece of work for every revolution of the cam shaft. 
There is no necessity of stopping the machine oxcopiil 
lin a case of emergency, but the machine is provided — 
\with an automatic safety clutch by which either of — 
the operators can stop the machine at will. The speed © 
}of the machine can be regulated and is governed by — 
the character of the work to be done and by the rapid- 


see Fig. 2, who then removes the finished work from — 


finished and replacing it with a new blank; the other 


this is repeated for each of the two 


i. 


i 


_ity with which the operators can handle the finished 8 


work and the blanks, 

The machines of this type are equipped with ma- 
chine-cut gears and can be either belt or motor driven, 
as required. The machine illustrated in Figs. 1 and 
2 is 86 inches between the housings and weighs 7,300 

pounds. It can be built in any size required and adapted 
to any class of forming or pressing. The novel features in- 
troduced in the design of this machine should make it a 


valuable too] in the sheet metal trades, both on account of 


its productive capacity and the safety of operation. 
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COLBURN 30-INCH VERTICAL BORING MILL 


A new 30-inch vertical boring mill embodying a number of 
interesting improvements has recently been brought out by 
the Colburn Machine Tool Co. of Franklin, Pa. The most 
prominent feature of the new design is embodied in the main 


Fig. 1. Thirty-inch Vertical Boring Mill, built by the Colburn 
Machine Tool Co. 


Grive or head-stock, which is enclosed in a separate box 
or frame, and which can be quickly detached from the main 
frame of the machine and removed if required. This con- 
struction makes the assembling of the machine very con- 
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brake for quickly stopping the machine with the table in 
any desired position; this feature is not generally found on 
small boring mills. A general view of the machine is shown 
in Fig. 1, and in Fig. 2 is shown a view of the head-stock 
detached from the machine. In Figs. 3 and 4 are shown sec- 
tional views which give a clear idea of the construction of 
the machine. 

As will be seen from Fig. 1, the turret is five-sided. It is 
set on an angle of 8 degrees with a vertical line which gives 
sufficient clearance for large tools when swung over the slide. 
The turret slide can be swiveled to any angle up to 30 de- 
grees to either side of the vertical center line. A graduated 
scale with a pointer is provided which makes it convenient 
to measure the depth of the cut taken. The boring mill is 


Fig. 2. Driving Head of Colburn Boring Mill 


provided with a plain table having three or four chuck jaws, 
as required. The main spindle has sixteen speed changes, 
and provision is made for eight feeds vertically, and the 
same number horizontally. The machine is furnished with 
a two-speed counter-shaft. 
Construction of Driving Mechanism 

In Fig. 3 is shown a cross-section of the head of the ma- 
chine, the table, the lower part of the frame and the driving 
mechanism. The motion from’ the cone pulley # to the table 
is transmitted through shaft F to which are keyed a gear 
G and a pinion H, which in turn drive the gears K and L. 
These latter two gears revolve loosely on the shaft M. A 
clutch operated by the handle on the outside of the frame 
directly above the foot treadle, as shown in Fig. 1, is pro- 


FEES 


~— ~— 


é 


ee 
CLI, 


SSS 


MOOOHH 


NXSSSSSSSSSSS 


il 


NS 


SS 


WW 
\\ 
ee 
SSN 


LLL LLL LLL LLL 


CLLLLLMMMMLLL LLL Lh he 
B 


pe EEE 
RSX Vania a Ise Nl IW 
Z 
A 


1 TK il i 
eee teres h 
WSS 


% 
N zzz ~Machinery,N.Y. 
N alt 
Sy 
DEES 


= 
ol 


Fig. 3. Section through Driving Mechanism of Colburn Vertical Boring Mill 


venient, and enables the proper fitting of the various parts 
to be done with greater accuracy. This feature is also of 
advantage in case of repairs, as all the parts are easily acces- 
sible and can be handled without difficulty. Another feature 
of special interest in the machine is the addition of a foot 


vided with teeth on the face on both ends, and can engage 
with the clutch teeth on the sides of either gear K or L. By 
this arrangement two speeds are provided for, and by means 
of the four-step cone pulley eight speeds are obtained. The 
two-speed counter-shaft increases this to sixteen speeds. 


66 
From shaft M the motion is transmitted in the usual manner 
by bevel and spur gearing to the table. 

Method of Lubrication 


Special attention should be called to the manner in which 
all running bearings are lubricated. The two gears K and L 
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Fig. 4. Foot Brake Mechanism for Stopping the Table at any Point 


which run freely on shaft M are oiled through holes drilled 
through the center of the shaft M, as shown, the oil being 
carried to the gears from the bearings N and O. Brass tubes 
which all end at the common location P, under a cover pro- 
vided at the top of the gear guard enclosing the head-stock 
gears, lead to every bearing in the head-stock. These tubes 
are indicated in Fig. 3 and some of them are visible in the 
half-tone illustration of the head-stock Fig. 2. This arrange- 
ment greatly facilitates the lubrication of the bearings, since 
it is only necessary to lift the cover of the guard and pour 
oil into all the different tubes, which here converge to one 
point. 

The manner of oiling the bearing for the vertical shaft R 
is also of particular interest. This shaft runs in a large 
bushing 8. An oil pocket A surrounds the bushing about mid- 
way of its length. This pocket is filled with oil and a wick B 
starts from the pocket A and leads upward through.a slot CG 
on the outside of the bushing over the top of the bushing 
and down through a slot 7 on the side of same. This method 
insures practically perfect lubrication, since the oil is only 
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tool-pan in Fig. 1. This pipe leads to annular groove D cut 
in the bushing 8S, whence it flows downward to the reservoir 
A. Thus, in fact, two supplies of oil are maintained, one at 
D and one at A, making it practically impossible for the 
bearing to ever become dry. 

Brake Mechanism 

The line engraving Fig. 4 shows the brake 
mechanism. The band-wheel A, which is 
also shown in Fig. 2 directly above the bevel 
gear at the left-hand end of the head-stock, 
is used in connection with the foot brake B 
for stopping the machine at any desired 
point. The details of the mechanism are 
simple in their construction, and the work- 
ing of the brake can be studied without diffi- 
culty from the illustration. The leverages 
of the foot treadle arm are of such a ratio 
that considerable power is exerted at the 
band-wheel by even a comparatively light 
pressure on the treadle at B. 

The new features embodied in this boring 
mill make it a very convenient tool, and its 
distinctive points will undoubtedly be appre- 
ciated by mechanics, 
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ROCKFORD HHAVY DUTY PLANER 


The accompanying illustration shows a planer manufactured 
by the Rockford Machine Tool Co., of Rockford, Ill., and is 
known as the 32-inch by 32-inch by 8-foot heavy duty planer. 
This company has been for some time manufacturing planers 
in smaller sizes, in addition to its line of shapers, and have 
recently developed a full line of planers, the feature of the 
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Rockford 32-inch x 32-inch x 8-foot Heavy Duty Planer 


fed through the wick in the required quantities and in an 
amount determined by the amount used, on the same princi- 
ple as that of an oil lamp. As long as there is any oil left 
in the reservoir, the wick will feed it to the bearing. Should 
the supply in the reservoir run out, there will always be a 
sufficient amount in the wick to insure the bearing running 
reasonably well lubricated for a long time without causing 
any difficulties. Oil is supplied to the reservoir A from the 
outside by means of the pipe shown directly in front of the 


design of which is, in the first place, rigidity and power, 
while at the same time efforts have been made to maintain 
the smooth running qualities and the ease of operation re- 
quired of modern machine tools. 

As seen in the illustration, the planer is equipped with 
four heads of which two are placed on the cross-rail and one 
on each side of the machine on the housing. All the heads 
are provided with horizontal, vertical and angular feeds. 
The down feed for the heads on the crogss-rail is 12 inches. 


* 
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The gearing of the main drive is located inside of the planer 
bed between the bearings. These latter are provided with 
long straight bushings fitted into holes bored directly into 
the bed casting. The belt shifting device is of a very simple 
construction and reverses the table smoothly. Ample means 
are provided for lubrication. 

The feed friction is of the combination releasing type and 
will carry the heaviest feeds without slipping or running 
warm. The feeds are changed by moving the knob shown in 
the illustration on the front of the friction device, a pointer 
indicating the feed obtained at different settings of the lever. 
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Fig. 1. Machine for Electrically Welding Small Drills to their Shanks 


By means of this device the feed can be changed for the 
finishing cut after having rough planed a piece of work, and 
the lever can be instantly returned to the position for the 
roughing feed for the next casting. Besides the time thus 
gained, an additional advantage is obtained in that the oper- 
ator knows exactly what feed he is using, and can get the 
feed he wants without making several adjustments. 

All running bearings are provided with means for adjust- 
ment for wear and taper gibs are used in the slides through- 
out the machine so that any wear may easily be taken up in 
these parts. Bevel gears, pinions and feed racks are made 
from open-hearth bar steel. The machines are built on the 
interchangeable plan, and side heads can be furnished at any 
time to fit the machines, if not originally so equipped. 


TOLEDO ELECTRIC WELDING MACHINES 


The Toledo Electric Welding Co., Toledo, O., has brought 
out a line of electric welding machines for various purposes, 
three of which are shown in the accompanying illustrations. 
The machine shown in Fig. 1 is intended for welding small 
drills to their shanks, one of the drills being shown in place 
in the machine. The head on the left-hand end is provided 
with a chuck for holding the drill. Sockets are provided 
for different sizes of drills, and the varying lengths are taken 
care of by means of the adjusting bolt with a knurled head, 
shown at the left-hand end of the head. By this arrange- 
ment every drill projects the same distance from the clamp- 
ing jaws. The shanks of the drills are held in the chuck 
shown at the right-hand end of the machine. The two heads 
are brought together by turning the spider on the right-hand 
head; the pieces, when brought together, are in practically 
perfect alignment. 

The automatic switch shown at the back of the machine 
is adjustable and can be set to open the circuit at any pre- 
determined point. This enables the operator to set the ma- 
chine so as to make the welds with a great degree of accu- 
racy. After the weld is made, the drill is automatically 
thrown out, and the chucking jaws are in a position ready 
to receive another drill. The operation of this machine is 
simple and no expert operator is required. 

Fig. 2 shows a larger machine designed for welding tub- 
ing, such as automobile steering rods, etc., or solid bars up 


RAILWAY MACHINERY 67 


to and including 11-inch round iron or steel. The stock is 
clamped between the copper jaws by means of the hand- 
wheels shown at the top of the machine. The right-hand head 
slides back and forth in ways on top of the machine bed, 
and is actuated by the spider shown at the right-hand end 
of the machine. The current is turned off and on by means 
of a foot switch shown on the floor at the side of the ma- 


chine. 

The clamping dies project far enough above the top of the 
table to permit bars or tubes of any length to be conveniently 
welded without in any way 


handled and interfering with 
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Fig. 2. Machine for Welding Tubing and Solid Stock of Large Sizes 


the working mechanism. The line of thrust is in the center 
of the work-holding jaws, thus insuring alignment of the 
parts when welded. The copper jaws are water cooled in al} 
of these machines. 

Fig. 3 shows a universal welding machine which welds 
solid iron or steel up to and including %4-inch diameter. The 
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Fig. 3. 


Universal Welding Machine for Steel up to -inch Diameter 


clamping jaws are here actuated by foot treadles, and the 
current is turned on or off by means of a switch mounted on 
the lever handle shown at the right-hand end of the machine. 

These welding machines are, of course, adapted to work 
done in quantities and are not intended for the average re- 
pair man, who has only a few pieces to weld per day. When 
work is done in quantities, however, the cost per weld is 
very small. The accompanying table gives a general idea 
of the time required for making a weld and the cost per 
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1,000 welds if the current cost is, say, 4 cents per kilo-watt 
hour. If the cost of current is more or less than this, the 
total cost will, of course, be accordingly greater or less. Figs. 
4 and 5 show some examples of work which has been elec- 
trically welded on the machines shown. These illustrations 
also give an idea of the variety of work that can be done on 
these machines. On some pieces part of the metal at the 
weld has been cut away to the center in order to show the 
internal structure of the metal at the place where the weld 
is made. 

The underlying principle of the electric welding machine 
is simple and is based on the fact that a poor conductor of 
electricity offers so much resistance to the flow of the cur- 
rent that heat is produced, the degree of heat depending on 
the amount of current and the resistance of the conductor. 
The process of electric welding is especially applicable to 
butt welding of metals having practically the same cross- 
section at the weld. The temperature produced by the cur- 
rent can be maintained at any point desired for any length 
of time, and any degree of heat may be obtained up to the 
melting point of the metal. The heat can be increased and 
decreased at the will of the operator by means of turning 
on or cutting off the current by the switch on the machine. 
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Fig. 4. Examples of Work Welded Electrically 


An advantage of the electric welding process is that there is 
none of the disagreeable glare or blinding effect which takes 
place either in the arc welding process or the oxy-acetylene 
process of welding. No goggles or smoked glasses are, there- 
fore, needed. No flux is required in making an ordinary 
weld. 

For electric welding an alternating current is necessary. 
The current as supplied from a dynamo in the plant or from 
a central power station is transformed so that it has a pres- 
sure of from 4 to 5 volts, there being then absolutely no 
danger for the operator. The copper clamping jaws of the 
electric welding machine are similar to a pair of movable 


TIME REQUIRED FOR MAKING WELD, AND COST OF 1000 WELDS 


Diam. | Seconds Costof || Diam. Seconds Cost of 
Round Iron) required | 1000 Welds/|Round Iron| required | 1000 Welds 
or Steel, | toMakea | at4 cents or Steel, | toMakea | at4cents 

Inches Weld pee Inches Weld __ per 

Kw.-hour Kw.-hour 

4 3 $0.28 || 5 10 $1.82 

papa Nags 3a 0.52 || i 12 2.00 

$ | 7 0.88 1 20 6.00 


vise jaws, and form the terminals of the secondary current 
of a special transformer located in the welding machine. 
When two pieces of iron are to be welded they are clamped 
between the vise jaws, the ends of the metal to be worked 
touching each other. The current is then turned on and when 
the metal reaches a white heat and is in a partially molten 
state, the ends of the metal are forced together by means ‘of 


’ 


‘ground off or removed by any other suitable means. 
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a lever, thus producing a perfect weld. A projection or : 
fin is raised where the ends come together, but this may be 
A weld 


Fig. 5. Other Examples of Electric Welding r. 


properly made in this manner is practically as strong at the 4 
welded point as at any other place. 


NEW MODEL “STAR” LATHE 


The Seneca Falls Mfg. Co., 330 Water St., Seneca Falls, 
N. Y., has re-designed its line of 9- and 11-inch “Star” lathes. 
The accompanying illustration, Fig. 2, shows the lathe hay- — 
ing 11-inch swing with a 5-foot bed, known as the No. 30H 
Star lathe. The following description of the improvements — 
in this lathe also applies to the 9-inch size. : 

The bed of the machine is mounted on an oil pan as shown. 
In the head, guards have been provided for the back-gears, 
and the main spindle, which is made of 60 to 65 point carbon ~ 
steel, revolves in large ring oiling bearings. The spindle 
nose is threaded only part of the way, and the remainder is 
ground cylindrical so as to insure accurate fit for chucks and i 
face-plates. The tail-stock has been made heavier to insure 
greater strength, and has a longer bearing on the bed; it is 
provided with side adjustment and an oil-well. The carriage 
has been made stronger and is provided with T-slots for fast- — 
ening the tool-posts. The cross-feed screw and the ways have fh 
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Fig. 1. Counter-shaft for the “Star” Lathe 
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been carefully protected from chips and dirt by a guard» 
reaching the full length of the slide. The cross-feed screw 
is provided with a micrometer collar graduated to read ine 4 
thousandths of an inch, and secured by a friction spring. | 
Even when the machine is not originally provided with a ) 
taper attachment, the carriage is so designed that a taper 
attachment can be applied to the lathe at any time. The | 
plain and compound rest easily interchange, and a binding 
device has been introduced which facilitates quick changes | 
and rigidly binds the rest to the cross-slide. Graduations up | 
to 180 degrees are provided for setting the compound rest. | 
The automatic cross and longitudinal feeds are actuated by | 
a friction clutch and driven from the head spindle through 
gearing and the splined lead-screw, as usual. The range for 
thread cutting is very wide, it being possible to cut all standall 
ard threads from 3 to 72 per inch, including 11% and 27. 
The lathe is also furnished for cutting metric threads, either rig 
by using proper translating gears with the regular lead- : 
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screw or by using a lead-screw having threads cut with metric 
pitch. 

The change gears have rounded edges so as to avoid injur- 
ing the hands when handled. The change gear yoke has an 
improved intermediate stud which is adjustable from the 
outer end.’ All the adjusting screws are provided 
with uniform size heads, fitting the same wrench 
as is used for the tool-post screw. Patented split 
spring washers hold the change gears in place, 
making convenient and rapid changing of the 
gears possible. 

A full line of regular attachments may be used 
with this machine including taper attachment, 
draw-in chucks and collets, automatic draw-in 
chuck and rod feed, milling and gear cutting at- 
tachments, automatic turret on the bed, carriage 
turret, double tool block, and stop for the carriage. 
These attachments can be furnished and applied 
to the machine at any time without special fitting. 

Fig. 1 illustrates a new counter-shaft furnished 
with the machine which is provided with im- 
proved friction clutch pulleys with large friction 
surfaces. In this counter-shaft the wear on the 
friction parts when the pulley is running idle, 
has been eliminated, and the usual counter-shaft 
, troubles are, therefore, renduced to a minimum. 
The belt-shifter for the cone pulley shown in place 
on the counter-shaft operates quickly and will be 
found very convenient especially with high ceil- 
ings. The hangers are provided with large ring- 
oiling shaft bearings and are adjustable for align- 
ment. The advantages of these features will undoubtedly be 
. appreciated by the lathe operator. 


BLISS HORIZONTAL SHEARING MACHINE 


The accompanying illustration shows a special horizontal 
shearing machine built by the E. W. Bliss Co., 5 Adams St., 
Brooklyn, N. Y. The machine is driven by an independent 
steam engine, provided with an automatic device for con- 
trolling the speed, and is 
designed for cutting hard 
or soft steel scrap and bar 


stock of round, flat or ir- 
regular shapes. It- has a 
cutting capacity in soft 


steel up to 12 * 12 inches, 
and can safely exert a pres- 
sure of 500 tons. 


Bliss Heavy Horizontal Shearing Machine 


' The slide carrying the cutting knife is designed rather 
long for the purpose of providing proper guidance. The 
socket and pin for the pitman end are near the middle of the 
slide; in this way the downward pressure of the pitman is 
utilized for minimizing any lifting tendency due to the shear 
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of the knives. The slide is held in position and guided by 
beveled gibs, firmly bolted both horizontally and vertically. 
These gibs are designed with a view of making provision for 
taking up the wear. The stroke of the slide is 4% inches, 
which allows the moving knife to safely clear the bar or piece 


Fig. 2. New Model 11-inch “Star” Lathe, Bee a the Seneca Falls Mfg. 
Co., Seneca Falls, N. 


when it is fed in to be cut. The pitman is of cast iron, and 
the frame, slide and gearing are steel castings. The crank- 
shaft is made of 50-point carbon open-hearth steel and is 10 
inches in diameter in the bearings; the eccentric portion, 
which serves as a crank, is 141%4 inches in diameter. The 
shaft is driven from both ends, there being a main driving 
gear on each side of the press. This arrangement tends to 
reduce the stresses, and makes possible a more rigid and 
compact machine. 

The machine is thrown into operation and stopped by 
means of a Bliss combined friction clutch and brake operated 
by means of a single hand lever, When the hand lever is 
pulled, the brake is released, the friction thrown in, and the 
machine started. Throwing back the hand lever stops the 
machine, 

The automatic device for controlling the speed of the steam 
engine is attached to the frame and slide of the machine. 
It actuates a butterfly valve on the engine through rods and 
levers, so that at the beginning of the working portion of the 
stroke of the machine the valve opens wider than previously, 
and enough steam is admited to the engine cylinder to main- 
tain the desired speed. When the working portion of the 
stroke is over, the valve will be partly closed, thereby reduc- 
ing the amount of 
steam admitted to the 
engine, and thus pre- 
venting excessive speed. 
This device takes the 
place of the usual en- 
gine governor. 

The cylinder of the 
steam engine is 12 
inches in diameter and 
the stroke is 14 inches, 
the speed of the engine 
being from 200 to 250 
revolutions per minute. 
All the gearing is ma- 
chine cut, and it has a 
ratio of 17 to 1, which 
gives a speed of from 
12 to 15 strokes per minute to the slide of the machine. 
With a steam pressure of 80 pounds, the engine will deliver 
from 70 to 90 H. P. at the speeds mentioned above. The total 
weight of the machine, including the engine, is approximately 
65,000 pounds. 


long, 6 inches wide and 10 
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BINSSE SURFACE GRINDING MACHINE 


An improved design of surface grinding machine, as shown 
in the accompanying illustration, has been brought out by the 
‘Binsse Machine Co., Newark, N. J. The most important im- 
provements of the design are the added rigidity and the pro- 
wisions for taking up wear and preserving the alignment— 


{ Surface Grinding Machine built by the Binsse Machine Co., Newark, N. J. 


the most important points. in securing long life in grinding 
machinery. The working parts and the feed mechanism have 
also been efficiently protected from dirt and chips by ample 
covers and guards, and the arrangement of hand-wheels and 
levers has been taken care of in such a manner that the 
greatest possible ease in the manipulation of the machine is 
assured. 

The work-table of the machine is 49 inches long and 8 
inches wide, the working surfaces being 20 inches long and 
6 inches wide with three 
slots 1% inch in width. The 
largest piece of work which 
can be ground on the ma- 
chine, using a 7-inch diam- 
eter wheel, is 20 inches 


inches high. The table is 
provided with automatic 
«motion in the longitudinal 
direction, and an automatic 
cross feed. The length of 
the stroke is regulated by 
dogs in the usual manner. 
The reversing lever can be 
turned down so it will clear 
the dogs, thus enabling the 
table to run past the revers- 
ing position, if required, 
without changing the ad- 
justment. A hand-operated movement for the table is also 
provided which enables the operator to move the table by 
hand without changing the automatic feed. The automatic 
cross-feed movement of the table may be worked in either 
direction, and it can be stopped automatically when the cut 
has passed over the work. 
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The spindle is made of tool steel and is hardened, ground 
and lapped, and runs in bronze boxes provided with adjust- 
ment for taking up all lost motion. The end of the spindle 
is tapered to receive the wheel flanges. The vertical move- 
ment of the spindle is controlled by a hand-wheel at the top 
of the machine, as shown, which is provided with a gradu- 
ated dial reading to one-half thousandths of an inch. The 
shortest distance from the spindle center to the table is 3% 
inches and the maximum distance 1314 inches. The maxi- 
mum size wheel that can be used is 7-inch diameter by 14- 
inch face. . 

The machine is equipped with a 7-inch emery wheel, %4- 
inch face, 14-inch hole, with one pair of wheel flanges; a 
complete separate counter-shaft with tight and loose pulleys, 
8 inches in diameter for a 3-inch belt; wrenches and span- 
ners; and flanged vise with hardened jaws, 414% inches long, 
1 1/16 inch deep, opening to 2 inches. The counter-shaft 
should run at a speed of 360 revolutions per minute. The 
net weight of the machine is 1,500 pounds, and the floor space 
6 feet by 3 feet. : : 


CINCINNATI TWO-SPHED PLANER DRIVE 


The accompanying illustration shows a planer provided 
with a two-speed drive brought out by the Cincinnati Planer 
Co., Cincinnati, O. By means of this drive two cutting speeds 
for the table are obtainable with a constant return speed. 
Hither of the two cutting speeds can be obtained instantly, 
and change from the one speed to the other can be made 
while the machine is running. The speed change is accom- 
plished by the arrangement of the pulleys in the counter- 
shaft, the drive consisting of two sets of pulleys, one pulley 
in each set being keyed to the shaft and the other pulley 
running loose. By operating the lever shown at the side of 
the housing, either speed required is obtained, the high speed 
by, moving the belt to the right and the low speed by moving 
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Cincinnati Planer Co.’s Two-speed Planer Drive with Constant Return Speed 


the belt to the left. The return belt remains in one position, 
giving a constant return speed to the table, as mentioned. 
The simplicity of construction and ease with which the device . 
can be manipulated, makes it very useful for the planer — 


drive; and it can be applied advantageously to all planers 


from 22 inches to 386 inches, inclusive. 
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-ROBERTSON MOTOR-DRIVEN HACK-SAW 


The accompanying illustration shows a motor-driven hack- 
saw built by the Robertson Drill & Tool Co., Department 5, 
Buffalo, N. Y. The machine shown is known as the No. 3 
saw, but all the sizes of the company’s saws may be motor- 
driven by using the same attachment as applied to the present 
machine. The motor is mounted on a bracket secured to the 
rear leg of the frame of the machine and provision is made 
on the same bracket for mounting the rheostat or starting 
box. The machine is provided with an automatic stop ar- 
rangement working through the levers A and B and actuated 
by the pin C. Lever A, shown disconnected in the engraving, 
connects the switch handle with the cutting mechanism, and 
when the cut is completed, pin C will trip lever B, thereby 
throwing the switch and stopping the machine by cutting off 
the current. 


Robertson Motor-driven Hack-saw 


The machine is driven from the motor through a worm and 
worm-gear, the worm being placed on the motor shaft inside 
of the housing D and the worm-gear on a shaft on which a 
spur gear is also mounted from which in turn the power is 
delivered to the reciprocating saw mechanism. The worm 
and worm-wheel run in oil. 

The machine can be conveniently mounted on a platform or 
truck and taken to any place inside or outside of the shops, 
where beams, bars or other steel parts have to be cut. It thus 
serves the purpose of a portable machine, and the only thing 
necessary is that electric power be available, so that the ma- 
chine can be easily connected by wiring at any place where 
it is to be used. 

STARRETT’S MACHINISTS’ AND TOOL- 
MAKERS’ TOOLS 


A number of new machinists’ and tool-makers’ tools have 
been recently brought out by the L. S. Starrett Co., Athol, 
Mass. Fig. 1 shows a taper gage in which the thin leaves 


Fig. 1. 


Starrett Taper Gage 


are tapering, the widths varying by 1/64 inch for every quar- 
ter inch of the length of the gages. The gages are gradu- 
ated by lines 44 inch apart, and on each gage is stamped the 
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width at each division, the graduations reading by 64ths 
from 1/16 up to 1 1/16. The gage is designed for brass 
and steel tube manufacturers, for inside measurements, and 
is also convenient for tool-makers and machinists when meas- 
uring the width of slots and the size of holes, as well as for 
setting calipers to size within its capacity. 


Fig. 2. Telescoping Gage used in conjunction with Outside Micrometer 
for Inside Measurements 


Fig. 2 shows a telescoping inside gage by means of which 
the exact size of holes or slots can be measured by outside 
micrometers, so that various classes of fits, varying in thou- 
sandths of an inch or less, can be made and measured with- 
out resorting to inside micrometers. The instrument is used 
in the following manner: The telescoping head is compressed 
and the plunger locked by a slight turn of the knurled screw 
in the end of the handle. The head is then inserted inside 
of the hole to be measured, the lock is released, and the 
plunger allowed to expand to fit the hole. Then the plunger 
is again locked by a slight turn of the screw. The instru- 
ment is withdrawn and is calipered over the ends of the head 
with a micrometer, thus obtaining the exact size of the hole. 
The ends of the telescoping head are hardened and are made 
to a radius equal to that of the smallest hole the instrument 
will enter. The gages are made in five sizes, the total range 
of the complete set being made to enter holes from 1% inch 
to 6 inches. : 

In Fig, 3 are shown a number of tool-makers’ buttons with 
screws and washers for jig work. The buttons are hardened 


Fig. 3. Tool-makers’ Buttons with Screw and Washers for Jig Work 


and ground to exact standard size, the diameter being 0.400 
and the length % inch. The use of these buttons in jig 
making is well-known to tool-makers, and constitutes one of 
the most accurate methods for laying out holes with accurate 
center distances in jigs. These buttons are furnished in sets 
of four screwed into a small plate, which makes a convenient 
holder for them when not in use. 


MAYMONT SELF-OILING LOOSE PULLEY 


The accompanying half-tone illustrations, Figs. 1 and 2, 
and the line engraving Fig. 3, show a new design of loose 
pulley brought out by the McMaster-Carr Supply Co., 176 Lake 
St., Chicago, Ill., and known as the Maymont self-oiling loose 
pulley. 

As shown by the illustrations, the pulley is made in halves 
and bolted together, and provided with an oiling collar be 
tween the two halves. Fig. 1 shows the outside of the en- 
larged hub which encloses an oil reservoir. This reservoir 
is plainly shown in Fig. 2, where the two halves of the pulley 
are shown before final assembling. The two halves are bolted 
together with a thin oil-proof gasket between, to prevent leak- 
age of oil. The oil distributing collar is fixed to the shaft 
by two set-screws, and therefore also serves the purpose of 
shaft collar, so that no outside collar is needed 
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Fig. 3 shows the construction of the pulley. A is the collar 
with its two set-screws. All the rest of the pulley is free to 
rotate on the shaft. The collar has two curved wings or 
lips B, extending outward so that they nearly touch the in- 
side walls of the oil reservoir. Close inside of these wings 


— 


Fig. 1. The Maymont Self-oiling Loose Pulley 
are inclined drilled holes C passing through the body of the 


collar and leading to the shaft at each side. Cored into the 
hubs ut the outer ends are recesses D and EH, the former 
closed and the latter open, as shown. ‘These recesses are con- 
nected with the central reservoir by four drilled channels F. 
As the pulley rotates, 
these holes at their 
‘reservoir ends pass 
close to the wings of 
the fixed collar. 

-The operation of 
this device is as fol- 
lows: As the pulley 
rotates, the oil in the 
reservoir is carried 
up by the wings B 
of the collar, and 
forced into the holes 
C leading to the shaft, 
where the oil passes 
directly onto the sur- 
face between the hub 
halves and the shaft. 
Working along either 
way of the shaft, the 
oil reaches the end 
recesses D and 8, 
where the centrifugal 
force carries it outward to the ports F and through them 
back into the reservoir. As the oil returns! through the chan- 
nels F, the wings B collect it and again force it into the holes 
C; thus continuous circulation of oil is automatically main- 
tained. 

The joint between the two halves of the pulley is made 
tight by a thin oil-proof gasket as shown in Fig. 2. The 

_centrifugal force prevents oil from leaking out along the 
shaft when the pulley is in motion, and when it stops the 
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Fig. 2. View of Pulley in Halves, showing 
Oil Reservoir and Collar 
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Fig. 3. Section of Self-oiling Pulley, showing Construction 


oil in the channels F above the shaft will drain to the re- 
cesses D and H, and from there down around the shaft to the 
bottom of the reservoir. The oil is fed in with the pulley 
in motion by feeding it in at the open end # of the pulley. 


RAILWAY MACHINERY 


September, 1909 


As there is practically no loss of oil, an addition of a smal} 
amount of oil once a month usually maintains the supply. 

With slight alterations the construction can be changed to 
suit vertical and inclined shafts. The pulley is made regu- 
larly in sizes from 6 to 30 inches diameter, and with width 
of face to suit conditions. Special sizes of pulleys are made 
to order. 


SKINNER CHUCK FOR HOLDING AUTOMO- 

BILE GEARS 
The accompanying illustration shows one size of a line of 
special three-jaw universal chucks designed especially for 
holding automobile gears on the pitch line, and made by the 
Skinner Chuck Co., 94 No. Stanley St., New Britain, Conn. 
This line of chucks is especially adapted for use on grind- 
ing machines when grinding the holes of hardened gears true 
with their pitch circle. The chuck shown in the illustration 
is known as the 12-inch size and is set for a 6-pitch gear with 
a number of teeth which can be evenly divided by 3. Within 
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Skinner 12-inch Chuck for Holding Gears true with the Pitch Circle 


its range it will hold the gear true at the pitch line at three 
points. When the number of teeth in the gears is not evenly 
divisible by 3, it is necessary to loosen the binding screws A 
on two jaws, leaving the third jaw stationary. The gear is 
then placed in the chuck, and the jaws are adjusted by means 
of the pinion screws C, each jaw being thus permitted to find 
its own place. The binding screws are then tightened enough 
to hold the top of the jaws in this position. The gear is re- 
moved and each jaw is set an equal distance from the center 


by means of the independent adjusting screws B, a test indi- 


eator being used for this purpose. Then the binding screws 
are firmly tightened and the chuck is ready for operation. 
Gears of any pitch can be held in these chucks by using inter- 
changeable top jaws with rounded ends of suitable size for 
the required pitch. 


CUTLER-HAMMER PRESSURE-CONTROLLED 
SPEHD REGULATOR 


The accompanying illustration shows an interesting speed 
regulator built by the Cutler-Hammer Mfg. Co., Milwaukee, 
Wis., and intended for use in connection with electric motors 
operating the blower of a mechanical stoker, a boiler feed 
pump, a gas pressure blower, etc. 
the speed of the motor to maintain the operating pressure 
practically constant. 


The controlling equipment for use in connection with a 


direct current motor consists of a standard hand-operated 
starting rheostat (provided with no-voltage release) and a 
special speed regulator designed to vary the speed of the 
motor in accordance with the variations of pressure of the 
boiler system served by the stoker. The speed regulating 
part of the equipment may be designed to reduce the speed 
of the motor below its normal rated speed by inserting resist- 
ance in the armature circuit, or to raise the motor speed 
above normal by field weakening, or by a combination of these 
two methods. 

A direct current blower regulator designed for armature 
and shunt field regulation is shown in the accompanying en- 


It automatically regulates. 


fe 
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graving. Another regulator is also designed for armature 


_ regulation only. The regulator consists of a slate panel 


mounted on the front of an angle iron cage, the panel carry- 
ing the contact segments over which a double-ended lever 
moves. The cage contains the necessary regulating resist- 
ance. The lever is actuated by the piston of a hydraulic 
eylinder, the admission and exhaust port valves of which 
are in turn controlled by the movement of a pressure regu- 
lator diaphragm, one side of which is subjected to the boiler 


Cutler-Hammer Pressure-controlled Speed Regulator arranged for 
Armature and Shunt Field Regulation 


pressure. The normal boiler pressure on the under side of 
the diaphragm is balanced by a weighted lever bearing on 
the top of the diaphragm in such a manner that the lever will 
rise or fall as the boiler pressure rises above or falls beiow 
the normal pressure for which the lever is counter-balanced. 
This up and down movement of the lever operates a pilot 
valve controlling the admission of water to the hydraulic 
cylinder, and due to the variations in pressure, the piston of 
the cylinder is moved back and forth, and in turn actuates the 
double-ended lever, the ends of which move over the contact 
segments on the slate. 

The operation of cutting the resistance in and out of the 
eircuit is not a continuous operation but proceeds step by 
step with pauses between each movement of the contact lever. 
This is accomplished by the bell crank connection shown 
above the cylinder. The lower end of this bell crank is con- 
nected to the piston rod of the cylinder and the upper end to 
the floating lever. Any upward movement of the weight lever 
results in an upward movement of the floating lever, admit- 
ting water.to the right-hand end of the cylinder and forcing 
the piston to move inwardly (to the left), while any down- 
ward movement of the weight admits water at the left-hand 
end of the cylinder and forces the piston rod out (to the 
right). As soon as the piston begins to move, however, it 
exerts through the bell crank connection a pressure on the 
floating lever exactly contrary to the movement produced by 
the weight lever; that is, if under the influence of increasing 
steam pressure the weight lever moves up, the pilot valve 
stem and floating lever will also move up, and the piston rod 
of the cylinder will start to move to the left. This move- 
ment of the piston, however, is presently checked by the 
operation of the bell crank attached to it which pulls down on 
the floating lever, depresses the pilot valve stem, and shuts 
off the water pressure, stopping the movement of the piston 
and the lever on the slate actuated by it. Thus the lever 
proceeds step by step with a pause after each movement, re- 
sulting in a gradual cutting out of resistance and increase 
in motor speed. 
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The cylinder has been assumed to be hydraulically operated 
in the description above, but if water pressure is not available 
the same results are accomplished by connecting the inlet of 
the cylinder to a compressed air tank; the pressure, however, 
whether air or water, should not be less than 25 pounds per 
square inch. The system, as described, applies to direct cur- 
rent motors, but a regulator can also be furnished for alternat- 
ing current motors, the operation being similar to the one 
described. 


MULTIPLE TOOL-HOLDER FOR THE LATHE 


A multiple tool-holder which was invented by Mr. F. J. 
Brewer and placed on the market by the Multiple Tool-Holder 
Co., 3197 West 48th St., Cleveland, O., is shown in the ac- 
companying illustrations. As shown in Fig. 2, this tool-holder 
can be used for holding four tools at a time, and it is, in fact, 
a small temporary turret which can be applied to any engine 
lathe. Provision is made for indexing the upper part of the 
holder to different positions, so that the tool is particularly 
useful when a number of similar pieces are to be made and 
but few operations are necessary. This holder can also be 
used with equal advan- 
tage for chucking work, 
boring and turning. It is 


provided with a T-shaped 
bottom piece which fits G =) 


in the slot where the 
usual tool-post is at- 
tached to the cross-slide 
of the lathe. This bot- 
tom piece, B, Fig. 1, is 
held in place by two set- 
screws OC so that it will 
not shift when the top 
part of the holder is 
loosened for the purpose 
of indexing it. Indexing 
pins D for accurately lo- 
cating the upper or tur- 
ret part of the holder, 
are provided. These pins, 
which operate in thread- 
ed bushings screwed into 
the bottom piece, are 
pressed against the plate H by springs F, so that when 
the turret is turned it is easy to determine when the pins are 
in alignment with the holes in plate #. This plate has eight 
holes, and it is screwed and doweled to the bottom of the 
tool-holder proper. All indexing parts are made of hardened 


| 
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Fig. 1. 


Sectional View of the Brewer 
Multiple Tool-holder 


Fig. 2. Brewer Multiple Tool-holder for the Engine Lathe 


tool steel and the holder proper is a steel casting. ‘The tools 
are adjusted vertically by the ordinary shoe or wedge, one of 
which is shown in Fig. 2. Each tool is held in place by two 
set-screws, and it can be clamped in either of two positions at 
right angles to each other. When the holder and the tools 
are properly adjusted, it is securely locked in position by 
turning the center clamping nut A. One-half a revolution of 
this nut releases the holder so that it may be indexed. When 
this nut is released the turret part of the holder is lifted by 
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a central spring G. As this tool-holder practically transforms ~ 


an engine lathe temporarily into a turret lathe for work where 
only a few operations are required, it will undoubtedly prove 
a useful tool in any machine shop, particularly as it can be 
very quickly attached and detached, and in no way interferes 
with the usefulness of the lathe for ordinary straight turning 
work. 


BESLY HORIZONTAL DISK GRINDER 


The accompanying illustration shows a new 48-inch hori- 
zontal disk grinder brought out by the Charles H. Besly Co., 
15 So. Clinton St., Chicago, Ill. This machine is designed 
for grinding large surfaces such as fire doors, door jams of 
furnaces, stove doors, and large gear case covers for auto- 
mobiles. 

The method by which the machine is driven is clearly 
shown in the illustration. The belt used for driving is 8 
inches wide and runs on a 12-inch diameter pulley from which 
the power is transmitted to the grinding wheel spindle by 
means of a 2-inch horizontal shaft and bevel gearing. The 
gears have planed teeth, and all gears and pulleys are keyed 
and held in place by set-screws directly on the keys. The 
vertical spindle, to which the large bevel gear is attached, is 
3 inches in diameter at the bearings and 6 inches in diameter 
at the wheel collar, and is provided with a pilot 2 inches in 
diameter for holding and centering the disk wheel. The 
thrust is taken by two hardened tool. steel blocks, one of, 
which is secured to the lower end of the spindle and rotates 


Besly No. 19, Forty-eight inch Horizontal Disk Grinder 


with it, while the other is secured to the bed plate. Proper 
attention has been given to the lubrication of this thrust 
bearing. y 

The spindle and driving-shaft bearings are 9 inches long 
and are of the split type, babbitted and reamed. The disk 
wheel is 48 inches in diameter and provided with ribs radi- 
ating from the hub to the outer rim. The thickness at the 
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out a motor-driven machine of the same general design as the 


one described in the previous: issues. 


The driving cone, how- 


ever, is eliminated, and a bracket is provided instead on the j 


lower part of the column on which is placed the motor and 
starting box. The bracket for the motor is mounted on a 


slide which is vertically moved by means of an adjusting — 


screw so that the tension on the driving belt can be varied. 
This movement permits an adjustment of 3 inches, which is 


sufficient to take care of the stretch of the belt for a long 


time without requiring that the belt itself be shortened. In — 


all other details the machine is the same as that which has — 


previously been described in MACHINERY, 


#29, Rye 


NEW MACHINERY AND TOOLS NOTES 


ANGLE BrenpeR: Estep & Dolan, Sandwich, Ill. This ma- — 
chine has a capacity for bending round or square stock cold, : 
up to 1% inch in size, to a right angle, and it can be used for — 


pending flat stock up to 4 by % inch. 


IMPROVED BALL BEARING UNIVERSAL JOINT: B. Frank Teal, © 


Glenside, Pa. 


trunnion with automatic lubrication. 
proof. ior 
the ordinary type of universal joints. 


In this device the journal friction on the trun- — 


nions has been largely eliminated by using a ball bearing 
The bearings are dust- — 
The weight and dimensions are no greater than of 


Heicut Gace: Louis Mastrangal, 35 Spring St.,,West-Hobo- — 


ken, N. J. This instrument is designed to provide means . 


whereby the distance between a stationary surface and ae 


given point outside of it may be accurately determined. It 


consists of a base carrying an upright, which in turn carries | 


the gage mechanism proper. 
“HIGHPOWER” ‘TWISTED 
Whitney Co., Hartford, Conn. 


DRILL: 
This is a flat 


drill shown in the October, 1908, issue of 


MACHINERY. 


holding power in the socket. 


LINE OF PopprtT Drop HAMMERS: 
Peck Mfg. Co., New Haven, Conn. 


er’s lifting pulley, or automatic lifter. 


600 and 800, respectively. 
GASOLINE HEATING TORCH: 


Pratt & 


twisted drill with a twisted taper shank and © 
is practically the same as the Hackett twisted — 


Another convolution has been 
added to the shank, however, to increase the — 


Miner & 

These — 
hammers are adapted particularly for silver- — 
ware, jewelry and similar light stamping 
work, and are used as plain drops, controlled — 
by the foot or hand, and operated by the me. Z 

(> 
four-poppet drop is made in five sizes of 50, — 
100, 150, 200 and 300 pounds, respectively, and — 
the six-poppet in five sizes of 300, 350, 500, — 


Volcano Torch ; 


& Mfg. Co., Erie, Pa. This torch is intended © 


for making or releasing shrinking fits of — 


various descriptions, extracting broken taps and drills, brazing, 


straightening shafts and similar work between lathe centers, — 


annealing, hardening and tempering tools, and for repair work — 


in general. 
a red heat in from ten to fifteen minutes. 
be used for illuminating by changing the burner plug. 


chine Co., Covington, Va. 
boiler-makers and structural shops. 


Pieces three inches in diameter can be heated to 
The torch can also — 


i 
UNIVERSAL PLATE, BAR AND ANGLE SHEAR: Covington Ma-— 
This machine is adapted both for — 


The location of the angle — 


% 


hub is 21% inches, between the ribs 3% inch, and at the rim 
1% inch. A guard ring is provided around the disk wheel, 
projecting % inch above the face of the wheel. This pre- 
vents the work from flying off the disk wheel while being 
ground. The top surface of the guard ring is machined true 
with the face of the disk wheel, so that bars, jigs, etc., for 
holding the work to be ground can be secured to it. The 
speed of the disk wheel is 400 revolutions per minute, and 
the bevel gearing being in the ratio of 1 to 2, the driving 
shaft should run at 800 revolutions per minute. The machine 
can be driven either direct from the line-shaft or from a 
counter-shaft as required. The operating space for the ma-. 
chine is 8 by 10 feet, and the height over all 32 inches. The 
net weight of the machine complete is 2,400 pounds. 


shears permits right or left angles of even or uneven legs to be — 
cut to any angle up to 45 degrees. The clutch mechanism is — 
positive and stops the knives at the highest point of the 
stroke. A table and gages are provided for the double angle 
shear for cutting different angles. Bars may be cut in either 
the angle or plate shear. He 


GEAR TOOTH GRINDER: G. W. Baker Machine Co., Wilming- _ 
ton, Del. This machine is intended for grinding the teeth = 
of cast spur and bevel gears, as well as of racks. The grind- — 
ing head carries a wheel of a shape to suit the gear tooth to 
be ground. The machine is adapted for spur gears up to 36 — 
inches in diameter, and an attachment is furnished for hold- — 
ing bevel gears at any required angle while being ground. 
The work is indexed by use of a tooth rest engaging with one © 
tooth in the gear while another tooth is being ground. ' 


Hos Grinping ATTACHMENT: Brown & Sharpe Mfg. Co. 
Providence, R. I. This attachment, used on the company’s 
Ne. 18 universal and tool grinding machine, is intended for 
accurate sharpening of spirally fluted hobs by grinding the 
faces of the teeth. The mechanism for revolving the hob — 
resembles in design that of the spiral head used on universal 
milling machines. Hobs with from two to twenty grooves can 
be ground, index plates being furnished for indexing within | | 
these limits. . 

Screw DRIVER: Lynn Tool Forging Co., 260 Maple St. 
Lynn, Mass. This tool consists of a very substantial handle 


MOTOR-DRIVEN SENSITIVE DRILL 

In the June, 1908, issue of MacHinrery, a sensitive drill 
built by the Rockford Machine &-«Shuttle Co., of Rockford, 
Ill., was described. An improvement on this machine was 
illustrated in the department of New Machinery and Tools 
in the March, 1909, issue of Macuinery. The improvement 
related particularly to the drive, the general arrangement of 
the machine being unchanged. The company has now brought 


and is provided with blades specially forged and inserted by an z 
locking arrangement so that the screw driver cannot work 
i, 
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loose from the handle, and the annoyance usually met with on 
this score is eliminated. Three blades of different lengths 
and widths are provided with each handle. The blades are 
forged from square stock so that a wrench can be used on the 
screw driver if necessary. 


Sanp Biast Nozzite: Walter Macleod & Co., Cincinnati, O. 
This nozzle largely overcomes the expense and annoyance in 
connection with the use of sand blast, due to rapid wear of 
the nozzles. By a special construction a film of air is inter- 
posed between the sand and the nozzle, which in an effective 
manner prevents undue wear. The device works by suction, 
and the sand reservoir may be placed at any convenient point, 
as the nozzle will elevate the sand to a point up to 50 feet 
above the sand tank. 


UNIVERSAL SHEAR: C. C. Wais Machine Co., Cincinnati, O. 
This machine is designed particularly for boiler makers and 
structural iron workers for cutting plates, bars and angles 
of even and uneven lengths of legs. The changes required 
and the loss of time incident to cutting angles or plates on 
an ordinary punching and shearing machine are eliminated. 
The machine is built in five sizes, the largest adapted for 
angles 6x6x1 and 7x7x % inch, and to cut plates % inch 
thick. The smallest will take angles 3x3x¥% and 4x4x % 
inch, and will cut %4-inch plates. 


BLUE-PRINT WASHING MACHINE: Williams, Brown & Earle, 
Philadelphia, Pa. This machine is intended to accompany the 
makers’ blue-printing machine mentioned in the August issue 
of MacnuinrerRyY. The machine is attached to a water pipe and 
takes care of the blue-prints as they come from the printing 
machine, washing them and passing them over a gas drying 
arrangement; the prints can then be delivered at the rear 
either separately or in a continuous roll. In connection with 
the electric blue-printing machine referred to, four feet of 
prints can be printed, washed and dried per minute. 


DoUBLE CRANK PRESS: H. W. Bliss & Co., 5 Adams St., 
Brooklyn, N. Y. This machine is designed for accurate cut- 
ting and punching operations extending over the entire width 
of large sheets which are fed through the machine from front 
to back. The safe working capacity of the machine is from 
100 tons for operations requiring great rigidity, up to 140 tons 
for less particular work. The machine can be provided with 
an automatic feed for sheets from 6 to 10 feet wide and up to 
40 inches long. It is driven by a direct connected 10 H. P. 
motor and makes 18 strokes per minute. 


HyYpRAULIC BEAM SHEAR: Watson-Stillman Co., 192 Fulton 
St., New York City. This machine is designed for cutting I- 
beams, channels, flat bars, angle irons and other structural 
shapes, and may be used for cutting round sections in emerg- 
encies by removing the regular cutting mechanism. It can 
also be readily converted into a powerful hydraulic press for 
general work. The machine is made in two sizes to take 
beams and sections having the longest dimensions 15 and: 24 
inches, respectively. It is hydraulically operated. The weight 
of the smaller size shear is 12,000 pounds, and that of the 
larger, 16,500 pounds. . 


AUTOMATIC Two-saw CHUCK: Cleveland Chuck Co., 514 Gar- 
field Bldg., Cleveland, O. This chuck is intended as a substi- 
tute for the old style box chuck. It is mechanically operated, 
but its action is similar to that of a pneumatic chuck, while 
the expense of installing and maintaining an air supply sys- 
tem is eliminated. The gripping action is accomplished by a 
rocking movement of the jaws, effected by the spreading of 
the rear ends by the axial movement of a conical collar. One 
pair of jaws is required for every 1/16 inch difference in di- 
ameter of the work, but the device is so designed that the 
change for different sizes is very quickly made. 


DrinL PRESS WITH UNIVERSAL TABLE: Robertson Drill & 
Tool Co., Department 5, Buffalo, N. Y. This machine, known 
as the tilting table drill press, is provided with a table which 
can be swung to any position in the vertical plane. It is 
operated by worm and worm gear, and graduations up to 90 
degrees are provided so that the table can be set accurately to 
a given angle. After the table has been swung into an angu- 
lar position it can be turned on its center bearing so as to 
bring the work to any position under the drill. It can be 
tilted over to either side of the knee, and clamping bolts are 
provided to secure it firmly in any. position. 


MACHINE FOR TESTING HARDNESS OF METALS: Tinius Olsen 
& Co., 12th and Buttonwood Sts., Philadelphia, Pa. This ma- 
chine is designed for use in every-day shop practice for testing 
the hardness of locomotive tires and other material entering 
into locomotive construction. The test is made by means of 
the Brinell method, using a ball which is subjected to a stand- 
ard pressure for different materials. A dial is provided where 
the amount of penetration of the ball in the material tested 
may be read off directly without calculations. To make a 
test with this machine requires less than a minute, including 
the time necessary for inserting and removing the test speci- 
men. 


TRANSMISSION Drvicres: Carl M. Wheaton, 9 Callender St., 
Providence, R. I. The devices brought out include a self- 
oiling bearing in which the oiling device consists of a num- 
ber of cork balls contained in tubes and held in contact with 
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the shaft by their buoyancy or inclination to float on the 
oil; a method of hanging shafting in rooms with high ceil- 
ings, consisting of brackets holding a pipe which in turn 
supports the hangers; a clutch pulley where centrifugal 
action is made use of for throwing out a counter-weight hold- 
ing the friction surfaces out of contact except when forced 
into position by the clutch lever; and a loose pulley with 
special oiling arrangement. 


Hypravutic Coping MacuinE: Watson-Stillman Co., 192 Ful- 
ton St., New York City. This machine, designed for trim- 
ming: structural shapes, small pieces of plate metal, bar iron, 
etc., is especially intended for use in steel mills, shipbuilding 
plants, and structural iron, boiler and locomotive shops. It is 
operated by hydraulic pressure and consists essentially of a 
heavy steel beam or lever actuated from the rear, and having 
the forward end fitted with shearing knives. The construction 
offers a large number of cutting combinations, the change from 
any one of which can be made in less than a minute’s time. 
The machine is operated by a foot lever. The total weight of 
the machine is 4,700 pounds. 


TrestTInNG MACHINE oFf 1,200,000 Pounps Capacity: Tinius 
Olsen & Co., 12th and Buttonwood Sts., Philadelphia, Pa. 
This testing machine has been designed for the new testing 
labaratory of the Rensselaer Polytechnic Institute of Troy, 
N. Y. The method of weighing the load is a departure from 
all previous methods. The pressure in the main cylinder is 
transmitted to a diaphragm, which is exactly 1/25 of the area 
of the main press cylinder. The pressure on the diaphragm 
is communicated to a lever system terminating in a standard 
dial vernier screw beam. As the transmission of pressure 
through the diaphragm is frictionless, the amount of pressure 
is thus weighed with great accuracy. 


DouBLE SEAMER FoR CANS: Charles Leffler & Co., 49 Clymer 
St., Brooklyn, N. Y. This machine, known as the No. 21 
double head automatic square double seamer, will simultane- 
ously double seam the top and bottom to the body of square 
and irregular cans, such as cocoa cans, powder cans, etc. The 
machine is entirely automatic and can be operated by one man. 
All that is required of the operator is to put the cans on and 
off of the machine and press the treadle. Despite the com- 
plicated movements required, the machine works as easily as 
single end machines, and runs at the same speed. It will take 
work up to 8 inches wide and 12 inches high. It is possible 
to double seam more than 10,000 can ends, of certain shapes, 
per day. 

Straw TURBINE: E. W. Bliss Co., 5 Adams St., Brooklyn, 
N. Y. This steam turbine is the outcome of several years of 
experimenting; as far as possible the weaknesses of other 
turbines have been avoided, and structural strength is one of 
the main features of the design. The steam is expanded com- 
pletely in the noagzles, so that there is no difference in pressure 
between the buckets in the wheel and the reversing chamber, 
and consequently no loss from leakage. This makes it pos- 
sible to run with a very large clearance without the primary 
losses in efficiency common’in most turbines and caused by 
steam friction and leakage. The turbine is made in types for 
operating both condensing and non-condensing, and also to 
run on exhaust steam from reciprocating engines. 


Sprep RepucerR: Foote Bros. Gear & Machine Co., 44 No. 
Carpenter St., Chicago, Ill. This device is designed for driv- 
ing machinery running at relatively low speeds from a source 
of power running at a high speed. The speed reducer known 
as style D is particularly adapted for high reduction ratios, 
and will give any reduction of speed up to 60 to 1. These 
reducers can be furnished in seven sizes, in capacities from 
1 to 50 H. P. The reduction of speed is obtained through 
spur gears, but the design provides for elimination of the 
usual objections to a spur gear speed reducer in that suffi- 
cient central support of the shaft between the high and low 
speeds is provided. There are no rotating parts in the in- 
terior that can get out of balance and cause vibration. 


FLAME WELDING OvuTriT: Schaap Flame Utilities Corpora- 
tion, 344 Cumberland St., Brooklyn, N. Y. This apparatus is 
designed for the purpose of fusion welding cast iron, alumi- 
num and other metals by the heat generated by combustion 
of the illuminating gas. The special novelty of the device is 
the torch. A mixture of gas and air under high pressure is 
sent through the tip in the center of the torch, thus generat- 
ing the heat for melting the metal to be welded. A mixture 
of gas and air under low pressure is forced through openings 
of the torch which surround the central nozzle and this mix- 
ture protects the central jet from the outside atmosphere; 
for this purpose the torch is composed of five tubes, one inside 
of the other, with a space between each for the low-pressure 
gas to pass through. 


DRILLING AND MILLING MacHINE: W. B. Knight Machinery 
Co., 2019-2025 Lucas Ave., St. Louis, Mo. This machine, 
known as the No. 2 Knight drilling and milling machine, is 
designed with the object in view of furnishing a machine on 
which a great variety of both drill press and vertical milling 
machine work can be done. It is built along the same lines: 
as the original Knight machine, but is intended for much 
heavier duty. The machine is particularly advantageous to 
use upon work which requires drilling, boring and milling op- 
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erations which ought to be done at a single setting of the 
work. In this way greater accuracy is obtainable, and a con- 
siderable saving in time is effected. The table of the machine 
can be tilted, and is mounted so as to permit of rapid adjust- 
ment. This permits some of the operations required to be 
performed at an angle with some of the other operations, 
‘IMPROVED PIPE MACHINE: Bignall & Keeler Mfg. Co., Ed- 
wardsville, lll. This machine is designed for cutting off and 
threading pipe from 214, to 8 inches inclusive, and has been 
constructed with a view of eliminating rocking gears and 
clutches. The speeds are obtained through a gear box and a 
compound sliding gear on one of the shafts, a speed plate at- 
tached to the box showing how to obtain the speeds for the 
various sizes of pipe. A single driving pulley is used, and 
the belt speed, consequently, is constant. The die-head is of 
the “low-down” type, placing the handles and die lever within 
easy reach of the operator, and is equipped with a special ad- 
justing mechanism, making it very simple to operate. The 
chucks are of the independent type, each having three jaws, 
and the jaw slides are graduated and easily set to any re- 
quired size of pipe. On the rear chuck, the slides are pro- 
vided with flange grippers in addition to the regular pipe 
grippers, so as to hold flanged work. The pipe grippers are 
of hardened steel, are dove-tailed into the ends of the slides, 
and can be removed and sharpened. 


* * * 
HEAVY TRAINS ON THE VIRGINIAN RAILWAY 

The Virginian Railway, built by the late H. H. Rogers, is 
probably the most carefully engineered railway in the United 
States, if not in the world. It was planned with the idea of 
making a locomotive utilize its maximum hauling capacity 
from the coal fields in the Alleghanies to Tidewater. It was 
recently announced that 80 cars of 100,000 pounds capacity 
each had been hauled from Alleghany summit to Tidewater, 
the total weight of the.cars being 4,310 long tons. This record 
was soon beaten by a train of ninety cars loaded with 100,000 
pounds, drawn by a single Mikado type locomotive. The total 
weight of the train approximated 7,000 tons. The maximum 
adverse grade is about 0.2 per cent, compensated. The grades 
are such that the empty cars can be hauled back to the mines 
by a single locomotive in trains equivalent in length to the 
loaded trains. That is, a-locomotive that is able to handle 
ninety cars to Tidewater is able to haul the empty cars back 


to the mines. 
* * * 


PERSONAL 


Herbert L. Beeler has been appointed advertising manager 
of the R. K. Le Blond Machine Tool Co., Cincinnati, Ohio. 


C. W. Wrenshall, superintendent of the Western Steel Car & 
Foundry Co., has been made general superintendent of the 
Pressed Steel Car Co., Pittsburg, Pa. 


H. E. Longwell has been appointed consulting engineer with 
particular jurisdiction over the publicity department of the 
Westinghouse Machine Co., East Pittsburg, Pa. 


W. A. Bole has been appointed assistant manager of the 
works of the Westinghouse Machine Co., Hast Pittsburg, Pa., 
with particular jurisdiction over the Trafford Works. 


Otto J. Rantz, formerly in charge of the shop work at the 
Haverford College, Haverford, Pa., has been appointed super- 
intendent of the Stephens Industrial School, Lancaster, Pa. 


John Scott, a contributor to MACHINERY, recently was pro- 
moted to the position of factory inspector of the Tomson Co., 
Lowell, Mass. 


H. L. Mills, president of the American Specialty Co., Chi- 
cago, has just returned from an extensive business trip 
through the Hast. 


Hiram Pruim, for nearly ten years in the employ of the 
William Hahn Co., Chicago, makers of flexible shafts, has 
been made superintendent. 


J. HE. Stark, formerly with the Courier Koeth Mfg. Co., Bas 
accepted a position as superintendent of the Western Wire 
Goods Co., of Buffalo, N. Y. 


R. L. D. Mackie, formerly with the Morgan Construction 
Co., Worcester, Mass., is now manager of the high pressure 
and pipeage department of the W. J. Scholl Co., Youngstown, 
Ohio. 

W. S. Heger, of the Allis-Chalmers Co., who was formerly 
assistant to the president, has been placed in charge of the 
company’s interests in southern California, with headquarters 
at Los Angeles. 


Harold O. Rugg, a graduate of Dartmouth College, and now 
in the employ of the Missouri Pacific Railway, has been ap- 
pointed instructor in civil engineering in the James Millikin 
University at Decatur, II]. 

S. H. Reck, of the Rockford Drilling & Machine Co., Rock- 
ford, Ill., sailed from New York August 26 on the La Lorraine 
for a two months trip in Europe. Mr. Reck expects to visit 
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the various machine tool agencies in England and on the 
continent. 

F. C. Armstead, supervising engineer of the stoker depart- 
ment of the Westinghouse Machine Co., who, for a number 
of years, has been located at East Pittsburg, Pa., has moved 
his headquarters to the Westinghouse Works, Attica, N. Y., 
where the stokers are manufactured. 


Charles M. Robertson, formerly superintendent of ihe Col- 
burn Machine Tool Co., Franklin, Pa., will henceforth be 
associated as special representative and expert with the HE. L. 
Hssley Machinery Co., 62 West Washington St., Chicago, sell- 
ing agent for the Colburn Machine Tool Co. Mr. Robertson 
has a large and varied experience in the manufacturing and 
selling of vertical boring miils. 


W. R. Chapin, who has been for five years connected with 
the Cleveland Twist Drill Co., Cleveland, Ohio, has engaged 
with E. C. Atkins & Co., saw manufacturer, Indianapo- 
lis, Ind. While with the Cleveland Twist Drill Co. Mr. 
Chapin was in charge of the chemical laboratory, heat treat- 
ment and experimental departments, and will have a similar 
position with E. C. Atkins & Co. 


Charles T. Hawley, of Gardner, Mass., has been appointed 


assistant examiner in the patent office at Washington, and 
has, therefore, resigned from an important position with the 
Simplex Time Recorder Co., of Gardner, Mass. Mr. Hawley 
has been active as an inventor, and was formerly connected 
with the experimental department of the Draper Machine Co. 
of Hopedale, Mass. He graduated in 1898 from the Worcester 
Polytechnic Institute. 


HH. H. Fish, well Known to the readers of MACHINERY as @ 
frequent contributor to its columns, has been elected director 
of the new Worcester Independent Industrial School. For 
nine years Mr. Fish was associated with his father, Henry C. 
Fish, in the machine tool manufacturing business in Wor- 
cester, producing a line of engine lathes. Later he went to 
the Worcester Polytechnic Institute—from which he gradu- 
ated in 1892—as instructor. He has been instructor in vari- 
ous subjects, and his experience in this work make him par- 
ticularly fitted to take charge of a trade school designed pri- 
marily for the education of mechanics, 


* * * 


OBITUARIES 


T. H. Sears, builder of machinery, Holyoke, Mass., died July - 


30, aged fifty-eight years. 


Fred W. Ridlau, treasurer of the Superior Grate Co., of 


Springfield, Mass., died July 27 at the age of thirty. 


Levi M. Brown, who for more than thirty years was superin- 
tendent of the Gilbert & Barker Mfg. Co., Springfield, Mass., 
died July 15 at the age of seventy-three. 


John Moore, superintendent of the machine shops of the 
Carnegie Steel Co., at Bellaire, Ohio, died by accident at 
Wheeling, W. Va., July 26. 


Henry Mitchell, well-known as ar engraver of seals, medals 
and coats of arms, died at his home in Chelsea, Mass., August 
1, in his seventy-fourth year. He entered the service of the 
United States Government as official engraver in 1868, and en- 
graved the medals for the Centennial Exposition, 1876, before 
he was thirty years old. 


John Morse Ordway died at his home in Saugus, Aree. 
July 5, at an age of eighty-six years. He was a graduate of 
Dartmouth College in the class of 1844, and was, up to three 
years ago, professor at Tulane University, New Orleans. He 
has also been a member of the faculty of the Massachusetts 
Institute of Technology. 


David H. Gildersleeve, mechanical engineer, died at his 
mother’s home, 104 Montague St., Brooklyn, July 30, aged forty- 
one. For five years Mr. Gildersleeve was sales manager for 
the C. W. Hunt Co. Early in 1909 he became vice-president of 
the Waters, Gildersleeve, Colver Co., in the shipbuilding and 
marine machinery business. He is survived by a widow and 
two children. 


Leffert Lefferts Buck, a well-known civil engineer, who was. 


associated with Roebling in the building of the Brooklyn 
bridge, and who was engineer of the Williamsburg bridge 
across the East River, New York, died at Hastings, N. Y.. 
July 17. Mr. Buck also designed two steel arch bridges across 
the Niagara river, and had direction of many other engineer- 
ing works of note both in this country and South America. 


Roderick Perry Curtis, president of the Curtis & Curtis 
Co., Bridgeport, Conn., died at Southport, Conn., August 9, 
aged fifty-nine, as a result of injuries received in an auto- 
mobile collision at Westerly, R. I., a few weeks previous. 
Mr. Curtis was born in New York, from where his family 
moved to Southport, Conn., in 1868. In 1882 he founded, with 
William D. Forbes, the firm of Forbes & Curtis, for the manu- 
facture of the Forbes patent die stock. In 1887 the Forbes 
interests were taken over by Mr. Lewis B. Curtis and the 
firm of Curtis & Curtis formed to continue the business. In 
1900 the firm was incorporated under the name of the Curtis 
& Curtis Co. Mr. Curtis was also director of sevegal other 
manufacturing corporations. 


ARE RP es OTA 2 RE A Ce Ty SAE 


dd ice Re toc Fae 


A SW Sil la ll > 


September, 1909 


Albert A. Pope 


Albert A. Pope, pioneer bicycle manufacturer of the United 
States, died at his summer home in Cohasset, Mass., August 
10. _He was born in Boston in 1843, and at the age of nineteen 
he joined the volunteer force of the Union army, and was 
made lieutenant-colonel in 1865. In 1876, at the Centennial 
exposition in Philadelphia, he first saw a bicycle. Early in 
1877 he organized the Pope Mfg. Co., and as soon as the com- 
pany was organized he went to Europe to study the develop- 
ment of the bicycle and its possible manufacture in America. 
In 1878 he placed an order for the manufacture of bicycles 
with the Weed Sewing Machine Co., which concern he finally 
bought out, merging it with the Pope Mfg. Co. The business 
grew rapidly until, after twenty years, it comprised five large 
factories. In 1896 Col. Pope formed the Columbia Electric 
Vehicle Co., of Hartford, Conn. In 1899 the Pope Mfg. Co. was 
absorbed by the American Bicycle Co., but in 1903 the Pope 
Mfg. Co. was re-organized, and the factories became largely 
devoted to the building of automobiles. A lull in the motor 
car business proved unfortunate for the company, and after a 
period of financial readjustment, the company was again re- 
organized and incorporated last December under the laws of 
Connecticut. Col. Pope was prominent in many other indus- 
trial undertakings, and was also a director of several banks 
and other corporations. 


Frank L. Bliss, president of the Ajax Iron Works, Corry, 
Pa., died in Corry, August 3: Mr. Bliss was active in the 
management of the company since its organization. 


* * * 


COMING EVENTS 


September 14-16. Fourteenth annual convention of the International 
Association of Municipal Electricians, Atlantic City Ne es mb re niles AL 
Foster, secretary, Corning, N. Y. 

September 25-October 9.—Hudson-Fulton celebration of the three- 
hundredth anniversary of the discovery of the Hudson River by Hen- 
drick Hudson in 1609, and the one-hundredth anniversary of the suc- 
cessful application of steam to the navigation of the Hudson River 
in 1807. The headquarters of the commission are in the Tribune 
building, New York City, General Stewart L. Woodford, president, 
and Mr. Henry W. Sackett secretary. The commission solicits the 
loan of collections of machinery, models, books, etc., having a bearing 
on the history of early steam navigation in the United States. ; 

September 27-October 1.—Autumn meeting of the Iron and Steel 
ore, London. G. C. Lloyd, secretary, 28 Victoria St., London, 


_Gctober 3-9.—St. Louis Centennial Week, St. Louis, Mo. Balloon, 
airship and aeroplane races will be arranged under the auspices of 
the Aero Club of St. Louis. 

October 4-8.—Annual conventions’ of the American Street and Inter- 
urban Railway Association, American Street and Interurban Railway 
Accountants Association, American Street and Interurban Railway 
Engineering Association, American Street and Interurban Railway 
Claim Agents’ Association, American Street and Interurban Railway 
Transportation and Traffic Association, American Street and Inter- 
urban Railway Manufacturers’ Association, at Denver, Col. Bernard Y. 
Swenson, secretary and treasurer, 29 West 39th St., New York. 

October 12-13.—Convention of National Machine Tool Builders’ Asso- 
ciation, New York. P. EH. Montanus, secretary, Springfield, Ohio. 

October 14.—MACHINERY’s seventh annual outing. 

April 1-June 30, 1910.—American Exposition in Berlin tc stimulate 
trade relations with Germany and American export business generally. 
The exposition will be held in the Exposition Palace, having 110,000 
pare a Hor space. Max Viewger, American manager, 50 Church 

», New York. 


NEW BOOKS AND PAMPHLETS 


AMERICAN SOCIETY OF ENGINEERING CONTRACTORS, Park Row Build- 
ing, New York. Journal containing the constitution and list of 
members. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 29 W. 39th St., 
New York. Pocket list of the 3,680 members, including the life 
members. The list appears in a new form, better adapted to the side 
pocket than the former shape, it being 4144 x 6% inches, or ‘“‘standard”’ 
pocket-book size, 
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DICTIONARY OF CHEMICAL AND METALLURGICAL MATERIAL. 182 pages, 
44% xT7%¥% inches. Published by the Electro-Chemical and Metal- 
lurgical Industry, 239 W. 39th St., New York City. Price $0.50. 

This dictionary contains an alphabetically arranged list of chemical 
and metallurgical machinery appliances and material, manufactured 
and sold by advertisers in the Hlectro-Chemical and Metallurgical 
Industry. It is divided into three sections, the first or main section 
being a dictionary of industrial supplies, the second section giving a 
finding list of manufacturers of measuring instruments and laboratory 
supplies, while the third section is given up to a professional dictionary 
of metallurgical, analytical and engineering chemists, consulting engi- 
neers and patent lawyers. 

WORKSHOP RECEIPTS FOR MANUFACTURERS AND SCIENTIFIC AMATEURS. 
VOLUME 1. 532 pages, 4%,x7%4 inches. Published by Spon & 
Chamberlain, 123 Liberty St., New York. Price $1.50. 

The older edition of ‘““Workshop Receipts’ has, during the past few 
years, grown into five bulky volumes, and the present edition there- 
fore has been thoroughly revised and a great number of the receipts 
that seemed otsolete have been omitted. The remaining matter has 
then been carefully revised. The arrangement of the book is alpha- 
betical, and the present volume treats of subjects from Acetylene 
Lighting to Drying. Outside of the alphabetical arrangement of sub- 
jects, a very complete index is given, which will be of considerable 
aid in finding certain subjects which have not been given a special 
heading in the main text. 

ELEMENTARY PRINCIPLES OF INDUSTRIAL DRAWING. 
29 pages, 8x6 inches. 11 plates of illustrations. 
the author, Roslindale, Boston, Mass. 

The object of this book is to present the subject of industrial draw- 
ing by such a method that the student will master the fundamental 
principles without a great deal of preliminary study. Special efforts 
havé been made to make the descriptive matter as short, simple and 
concise as possible, and to let the drawings largely explain the princi- 
ples involved. The book should be of great value to beginners as 
well as to teachers of geometrical drawing, who desire to get a clear 
conception of the simplicity of the subject when viewed from the 
position of the practical user of mechanical drawing, rather than from 
the point of view of the mathematician or student of the theory. 


A PRIMER OF THE CALCULUS. By IX. Sherman Gould. 122 pages, 
3%, x6 inches. 24 line engravings. Published by D. Van Nostrand 
Co., New York. Price $0.50. 

This book, which is at present in its fourth edition, is No. 112 of 
the Van Nostrand Science Series. The work treates of calculus as 
far as the first differentials of algebraic functions of one independent 
variable, and their corresponding integrals. It is thus restricted to 
the first principles of the subject, but within its limits, however, it 
is reasonably complete and gives the beginner a clear idea of the 
far-reaching importance of calculus, even in its elementary steps. The 
book may well be recommended to students who want to acquire a 
general working knowledge of calculus and desire to become familiar 
with its fundamental principles. 


STtraM Power PLANT PIPING SYSTEMS. 
pages, 6x 9% inches. 389 engravings. 
Hill Book Co., New York. Price $5. 

In this work the author has taken up the design, installation and 

operation of piping systems for power stations. giving a detailed and 
consecutive treatment of the entire subject. Only such parts of the 
power plant are dealt with as are directly related to the piping system. 
The design of boilers and engines has not been touched upon, as 
being outside the limits of the treatise, but their operation has been 
covered. All auxiliary apparatus in the pipe circuit between the 
boiler and engine and in the various piping systems for steam, oil, 
air, ete., are also described, and their general design discussed. The 
hook embodies the personal experience of the author and is written 
from his own point of view. The main subjects of which the book 
treats are as follows: Piping diagrams and systems; condensers and 
heaters; live steam drips; blow-off and exhaust piping; air and 
oiling systems; oil and water purifying systems; details of piping 
arfangements for live steam, vacuum and atmospheric exhaust, boiler 
feed, fire pump suction, heater water supply and condensation, air 
and vacuum lines; city, water piping; artesian water -piping; fire 
service piping; hydraulic elevator piping; tile sewers and sundry 
minor piping details. 


CATALOGUES AND CIRCULARS 


TRENTON ENGINE Co., Trenton, N. J. Catalogue illustrating the 
Reeves compound and single cylinder steam engines. 

PROTECTIVE VENTILATOR Co., 129-133 Fulton St., New York. 
lar and leaflets advertising protective window ventilators. 

AMERICAN BLOWER Co., Detroit, Mich. Card advertising the Detroit 
trap system for boiler feed, water lift and coil drainage. 

FIRTH-STERLING STEEL Co., BE. S. JACKMAN & Co., agents, Chicago, 
Ill. Circular of Blue Chip high-speed steel. 

INGERSOLL-RAND Co., 11 Broadway, New York. Catalogue describ- 
ing the construction of rock drills and drill mountings. 

H. W. JOHNS-MANVILLE Co., 100 Williams St., New York. Folder 
describing safety blow-off sectional pipe covering, giving price list 
and directions for applying the covering to pipes. 

Sucro FInttrr Co., 42 Broadway, New York. Catalogue of Sucro 
water coolers and filters, and filtration plants, showing a number of 
interesting devices for purification of drinking water. 

AMBPRICAN Tap & Die Co., Greenfield, Mass. Catalogue No. 38 of 
“Adamantine”’ screw plates, ‘Eagle’? brand taps and dies, stocks and 
tap wrenches; also pipe tools, comprising stocks, taps and reamers. 

ABBOTT BALL Co., 14 Hicks St., Hartford, Conn. Circular describing 
the use of the Abbott steel balls for finishing metal goods by the burn- 
ishing and tumbling process, using the Abbott tumbling barrel. 

E. W. Buiss Co., 5 Adams St., Brooklyn, N. Y. Catalogue of 
Bliss steam turbines, describing the construction of the Bliss turbine 
and calling attention to the advantages of turbines over reciprocating 
engines. 

Futter & JOHNSON Mra. Co., Madison, Wis. Circular illustrating 
and describing the Fuller & Johnson diaphragm bilge pump outfits. <A 
general description of the engine and pump is given, and the cost of 
operation is stated. 

JNO. Hy. ANDREW & Co., Ltd., Toledo Steel Works, Sheffield, England. 
Booklet giving information relating to the Toledo high-speed steel and 
instructions regarding its hardening, together with notes on the forg- 
ing and tempering of the regular Toledo carbon tool steel. 

KEUFFEL & Esser Co., Hoboken, N. J. Leaflet calling attention to 
the fact that during the summer months quick-printing blue-print 
paper should not be carried in stock more than one month, because 
the heat and moisture at this time of the year is detrimental to the 
paper. 

GENERAL ELECTRIC Co., Schenectady, New York. Bulletin No. 4675, 
describing and illustrating a new single-phase induction motor of the 
repulsion induction type, designated as the type RI. Bulletin No. 
4677, containing data relating to the Sprague-General Electric Type M 
system of control. 

RUSSELL, BURDSALL & WarD Bott & Nut Co., Port Chester, N. Y. 
Catalogue of bolts and nuts, comprising Philadelphia turned head 
eagle carriage bolts, turned bevel head carriage bolts, loom bolts, cold 
punched square and hexagon nuts, square head cap screws, machine 
screws, rivet heads, ete. 


By George Jepson. 
Published by 


By William L. Morris. 490 
Published by the McGraw- 
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The Accuracy of All Gears Cut in Our Gear 
Cutting Department Constitutes Their 
Most Important Characteristic 


This department is well equipped for the rapid production of all sizes of Spur 
Gears up to 75 in diameter; Spiral Gears up to 38° in diameter; and Worm 
Wheels up to 84” in diameter. | 


The accompanying cut shows a 


B. & S. No. 6 Automatic Gear Cutting Machine 


cutting a spur gear 74.81” in diameter, 8” face, having 102 teeth of 2.26” pitch. 
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ACCURATELY CUT HOBS 


By the employment of new, especially designed machinery, we are enabled 
to Quickly and Accurately make hobs of any diameter and length up to 
that of the large hob shown in ‘the illustration, and of any pitch and lead. 
They can be made either on a shank or with hole; right or left hand threads. 


All hobs are made with relieved teeth that can be ground on their faces 
without changing their form. The method of relieving enables the hobs to cut 
as freely as formed cutters, and to be sharpened in the same manner. 


The cut below shows two good examples of hob cutting. The larger one 
is 15.4° in diameter, 253” in length and has 7 right hand threads with an 
axial pitch of 4.00" and a lead of 28.00”. 


7 18 48 20 21 28 23 24 28426 
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Send for booklet entitled “Gears,” which 
gives a large list of gears and hobs. 


BROWN & SHARPE MFG. COMPANY 


PROVIDENCE, RHODE ISLAND, U.S. A. 
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H. W. JouNns-MAnvVILLE Co., 100 William St., New York. Circular 
describing and giving prices of the J-M brickline asbestos firebrick 
cement for setting up bridge walls and inner courses in boiler settings. 
This cement is of a semi-liquid consistency, ready for immediate appli- 
cation in setting up firebrick in every kind of service. ; 

A. BonurincKx, Huyssinghen, near Hal, Belgium. Pamphlet reprinted 
from article by Prof. Francois of the University of Brussels on the 
Bollinckx gas motors and gas producers, which first appeared in the 


Revue Universelle des Mines. The pamphlet is in Kvench. Copies 
‘will be sent to interested parties free of charge. 
Remineron Too. & MACHINE Co., 50 Congress St., Boston, Mass. 


Circular illustrating the Remington twist drill grinding gage, coil 
spling winder and micrometer surface gage. ‘The spring winder can 
be used in the lathe or vise and enables perfect extension, compression 
and torsion springs to be wound on a mandrel without other appliance. 

GRAHAM Mrc. Co., Providence, R. I. Circular of pressed steel 
grinder chucks for disk, guide bar, knife, and other face grinders. 
These chucks, for holding wheels for face grinders, are designed 
without external projections and are safe, light and simple in their 
construction. e 

W. S. RockweLtt Co., Hudson Terminal Building, 50 Church St., 
New York. Folder referring to, and giving sizes of, Rockwell mufile 
furnaces for assaying and other work using oil or gas fuel. If oil 1s 
used the pressure may be five pounds per square inch or higher, while 
air at two pounds pressure is satisfactory. } 

Hitt CLurcH Co., Cleveland, Ohio. Pamphlet devoted to line shaft 
bearings, describing the Hill collar oiling bearing, and calling atten- 
tion to the products of the Hill Clutch Co., consisting of power trans- 
mission machinery, rope transmission, gears, bearings, friction clutches, 
shafting, pulleys, belt tighteners and fly-wheels. RY 6 

CLEVELAND 'TwisT Dritu Co., Cleveland, Ohio. Folder No. 930 illus- 
trating and listing the high-speed “Flat-twist’” drill with ‘‘Paragon 
flat taper shank. This drill is twisted from a flat bar instead of 
being made from the round stock, and ‘is an old design made by the 
company thirty-five years ago, but recently revived on account of the 
requirements of high-speed drilling. 

Herss-BriGHT Mre. Co., 21st and Fairmount Ave., Philadelphia, Pa. 
Card showing view of buildings of the new ball-bearing section of the 
Deutsche Waffen und Munitionsfabriken at Wittenau, near Berlin. 
The Hess-Bright Mfg. Co. controls the output of this plant in the 
American market, and also manufactures under this plant’s as well as 
its own patents. : 

TRIUMPH ELECTRIC Co., Cincinnati, Ohio. Bulletin No. 371 describ- 
ing the Triumph adjustable speed commutation pole motors, which are 
particularly suitable for machine tool drive. On account of the com- 
mutation pole construction, sparking is eliminated in these motors 
within the limits of the capacity of the motor. They are built in all 
standard sizes from % horse-power upward, with speed variations of 
1 to 2, 1 to 3 and 1 to 4, and are capable of heavy overload. 

Sennca FaLus Mre. Co., 330 Water Street, Seneca Falls, N. Y. Cata- 
logue No. 22-B illustrating and describing the “Star” 9- and 11-inch 
screw-cutting engine lathes, the “Seneca Falls’ 12-, 14-, and 16-inch 
screw-cutting engine lathes, speed lathes, wood-turning lathes, and 
attachments. This catalogue describes in detail the improvements intro- 
duced in the new designs of the company’s machines. 

Hess-BricgHut Mre. Co., 21st and Fairmount Ave., Philadelphia, 
Pa. Circulars giving data relating to thrust collar ball bearings, 
Sliding shafts journaled in rotary ball bearings, ball bearing pillow 
blocks, rollers mounted on ball bearings, two direction thrust bearings, 
inclined, vertical or horizontal shaft mountings, vertical bevel gear 
mounting, and pillar crane with ball bearing thrust mounting. 

WOBURN GHAR WoRKS, 32 Nashua St., Woburn, Mass. Catalogue of 
gears, sprockets, and chains, giving price list and other required 
information of the company’s products of: spur gears, bevel gears, 
miter gears, worms, worm-gears, pinion wire, racks, ratchets, chains, 
sprockets, pulleys, shafting, collars, and regular and ball bearings. 
The company is prepared: to make all kinds of gears including raw- 
hide and fiber gears. 


CLEVELAND PUNCH & SHEAR WoRKS Co., Cleveland, O. Catalogue - 


of machines and small tools, devoted particularly to standard dies 
and punches, punching machines, coping machines, plate shears, bend- 
ing rolls, rotary planers, etc. The catalogue also contains a number 
of useful tables, and a number of pages are devoted to specimen 
drawings of dies and punches on which the customer has only to fill 
in the required dimensions for the material he wants to order. 

CHAIN BELT Co., Park St. and 11th Ave., Milwaukee, Wis. General 
catalogue No. 387 of elevating, conveying and concrete machinery, 
including elevators, conveyors, chains, chain belts, sprocket wheels and 
various attachments, gearing, pulleys, bearings, ete. A line of con- 
crete chain-belt mixers is also included. The catalogue comprises 303 
pages printed on coated paper and handsomely bound. It is well 
indexed and is therefore conveniently used for reference. 

GISHOLT MACHINE Co., Madison, Wis. Circular describing microm- 
eter index dials and automatic feed trips used on Gisholt boring mills. 
The time-saving features of these attachments will at once appeal to 
the shop man. By means of the automatic feed trip either head of the 
machine may be set to a given trip at a given point, and the operator 
may attend to other work in the meantime with absolute confidence 
that when the desired point in the cut has been reached, the feed will 
stop automatically. 

CINCINNATI ELECTRICAL TOOL Co., 650-652 Evans St., Cincinnati, 
Ohio. Catalogue: of ‘‘Peerless’” portable electric drills, reamers, and 
grinders, illustrating the line and uses of same. The tool-post grinders 
made for both internal and external work ere of particular interest to 
the machinist. These electrically driven grinders are mounted in the 
tool-post of an engine lathe, planer or shaper, and thus convert standard 
ma chune Auools into fairly efficient grinding machines for circular or 

at work. 


NEw YorK LEATHER BELTING Co., 51 Beckman St., New York. 
Pamphlet entitled “From Forest to Factory,’’ containing a description 
of balata and balata belting. Balata is the milk of the boela tree 
from Guiana and Venezuela. The pamphlet contains interesting informa- 
tion regarding the gathering of balata and the manufacture of balata 
beiting. It illustrates a number of interesting installations, many 
of which are very trying to belting in general. A perusal of the pam- 
phlet will repay all who are concerned with the problem of power 
transmission. Sent free on request. 


WALTON Co., Hartford, Conn. Circular illustrating and describing 
the Walton extractor for broken taps. This device consists principally 
of four prongs or fingers of crucible steel, shaped to fit the flutes of 
the tap and adjustably mounted in a grooved holder which is squared 
on its outer end for a tap wrench. When a broken tap is to be 
removed the four fingers are pushed into the flutes after some of the 
chips have been removed, and the tap is then screwed out by applying 
a wrench at the outer end of the tool. 


NELSON VALVE Co., Chestnut Hill, Philadelphia, Pa. Catalogue of 
bronze valves, iron-body and steel valves, and accessories and fittings. 
This catalogue lists a great number of different types of valves, includ- 
ing combination globe and angle valves; cup, vertical and swing check 
valves; union bonnet globe, angle and cross valves; bronze, iron and 
steel gate valves; gate valves hydraulically, electrically and gear- 
operated; and valve wheels, disks, floor stands, steel fittings, com- 
panion flanges and drilling standards. The catalogue is printed on 
heavy coated paper and handsomely bound in cloth. It is provided 
with a complete index, making it convenient for reference purposes. 
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GenrraL Evecrric Co., Schenectady, N. Y. Booklet No. 3839 illus- 
trating and describing 8- and 12-inch fans for alternating and direct 
current. Bulletin No. 4665, entitled ‘Electric Operation of Pulp and 
Paper Mills,” illustrating the applicaticn of the electric motor to the 
paper industry. Bulletin No. 4688 describing a new meter board made 
ot molded material intended to replace the customary wooden. board 
used in mounting meters. Bulletin No. 4680, entitled “Sign Lighting, 
with ‘Tungsten Lamps.” A small folder and a booklet have also been 
issued relative to the new G. HB. tungsten lamps. 4 

WATSON-STILLMAN Co., 192 Fulton St., New York. Catalogue No. 74 
on the Watson-Stillman hydraulic beam shear and the Watson-Stillman , 
hydraulic coping machine. The beam shear has cutting blades which 
first penetrate the web and are then deflected sidewise by means of a 
wedge, thus cutting the flanges of the beam last. The hydraulic coping. 
machine is employed for trimming structural shapes, cutting out 
sections from the flanges, and doing other work necessary in the 
joining of structural shapes in steel mills, ship building plants, struc- 
tural iron, boiler and locomotive shops, and wherever splices, connec- 
tions or cuts are required. 2 

AMERICAN OIL AND SuvPLy Co., 52-56 Lafayette St., Newark, N. J. 
Catalogue No. 1 of fine tools, machinery, supplies and specialties for . 
jewelers, silversmitas, dentists, opticians, engravers and metal work- 
ers. ‘This is a large cloth-bound catalogue of 688 pages, listing the 
complete line of the goods which the company handles. <A carefully 
prepared index makes it easy to find any matter to which one wants 
to refer. ‘he tools listed which will be of particular interest to the - 
machinery trade are, among others, blow pipes, Inicrometers, calipers 
and caliper squares, oil stones, drill chucks, dividers, drills, emery 
wheels,, files, flexible shafts, countershafts, gas forges and melting 
furnaces, gages of various descriptions, grindstones, hammers, etc. 
The catalogue has been compiled by Mr. H. M. Crouse, of the Henne- 
berry Co., Chicago. 


MANUFACTURERS’ NOTES. 


N. J., will open an office in the 


ROCKER-WHEELER Co., Ampere 
Oe Det ich. abe Mr. Charles W. 


Ford building, Detroit, Mich.. about September 10. 

Cross will be the manager of this branch. ; 
Muratr & Co., engineers, 114 Liberty St., New York, have been 
awarded the contract for furnishing and installing the electric equip- 

ment of the new municipal lighting and pumping plant at Berlin, Ma.. | 

GENERAL Euecrric Co., Schenectady, N. Y., is now making tanta- a 

| 

| 


lum lamps adapted for voltages from 200 to 250. The tests under- © 
taken have shown satisfactory results, the life of the new lamps 
averaging fully that of the regular 100- to 130-volt tantalum lamps. 
BLUcrRicaAL ALLOy Co., Morristown, N. J., has been organized for 
the manufacture of electric resistance materials. The officers of the 
corporation are H. P. Reigart, president; I. S. Reigart, secretary and 
treasurer; and William F. Smith, general manager. ines 4 
CINCINNATI IRON & SrEBL Co., Cincinnati, Ohio, district sales agent 
for the Lackawanna Steel Co., is improving its present warehouse 
equipment; it is installing a large machinery warehouse and_ re- 
modeling its office building situated at the corner of Front and Free- ; 
man Sts. Se By: 
INTERNATIONAL ACHESON GRAPHITE Co., Niagara Halls) Nes Yeas 
enlarging the capacity of its branch works at Niagara Falls, Ont. A a 
new furnace room, providing for a 1,000 horse-power: unit is being 
built, and upon completion of this, the new installation will be put in 
operation. ; 
W. M. Nones, 27-29 Water St., New York, who represents American 
machinery and machine tools in Europe will return to England in 
October.’ Mr. Nones is in a_ position to handle one or two more 
specialties for American manufacturers, especially labor-saving devices 
and machines. | 
CuvLEr-HAMMER Mre. Co., Milwaukee, Wis., maker of electric con- | 
trolling devices, announces the opening of a Philadelphia office at 
Room 1207, Commonwealth Building. An engineer specially. qualified 
to advise regarding the control of electric motors will be in charge | 
of the new office. : Be || 
F. S. Wauron Co., Philadelphia, Pa., manufacturer of Oxoilox belt | | 
dressing, reports that this dressing is attaining a wide sale abroad, 
and that one firm in Russia alone orders four barrels a month. This 
belt dressing contains as its basic ingredient neatsfoot oil, which is 
one of the best materials for keeping belts pliable. 
FrANK B. GILprery, 60 Broadway, New York City, has been awarde@ 
the contract for the construction of a hydro-electric power develop-  — 
ment across Paulin’s Kill, Columbia, N. J., for the Warren County 
Power Co. The contract includes the construction of a Ransom hollow 
dam, 30 feet high and 350 feet long, and a reinforced concrete, power 
house and tail-race. es : 
CoLBURN MACHINE Toor Co., Franklin, Pa., builder of vertical boring. 
and turning mills, will, after September 1, be represented in the 
Chicago territory by the ©. L. Essley Machinery Co., 62 West Washing- 
ton St., Chicago. Mr. Charles M. Robertson, formerly superintendent - 
of the Colburn Machine Tool Co, will be associated with the Essley Co. 
as special representative and expert. “A representative line of boring 
mills will be carried in stock in Chicago, and machines will be shown 
in operation. : a 
WESTINGHOUSE SToRAGE BatrrEery Co., Boonton, N. J., was incor- z 
porated July 12th, and has acquired all of the plant, patents and 
equipment of the storage battery department of the Westinghouse 
Machine Co., and of the General Storage Battery Co., and will mamu- — 
facture both the Westinghouse and Bijur types of storage battery for a 
those classes of service in which each has proved superior. The gen- 
eral offices of the company will be located at Boonton, N. J., with 
sales offices in the principal cities of the country. be 
FrANK Mossspere Co., Attleboro, Mass., has begun building a new ~ 
factory, consisting of a main building 290 x 60 feet and a power building 
150 x 60 feet. The new factory will employ over 250 men, and is to 
cost $50,000. ‘The factory building is a two-story brick building, the 
lower floor being used entirely for the presses and heavy machinery, 
and the second floor for light manufacturing purposes, tool making, and 
assembling, as well as for office and drafting room. The company’s 
main product is metal-stamping work of all kinds. 


CROCKPR-WHEELER Co., Ampere, N. J., has recently booked several 
large orders for direct current apparatus, including one from the 
Indiana Steel Co., calling for seventy mill motors totaling about 2,400 
H. bP. ‘This order is an addition to the 11,000 H. P. of Crocker- 
Wheeler motors employed at the present time by this steel company. 
The Bethlehem Steel Co. has recently added to 8,800 P08 
Crocker-Wheeler motors by an order for a 225 H. P. compound wound 
motor to be installed at the Saucon plant. 


TT. R. KILLILEA, 229 West 101st Street, New York City, has devel- 
oped a new belt dressing consisting of a “processed” vegetable oil 
which preserves the fiber, not having the rotting effect of neatsfoot 
oil. It contains no resin or gum, and is particularly well adapted 
for use in textile mills, factories, shops and other places where it is” 
highly necessary that no stain or grime be cast on the fabrics by ~ 
the belts. The Killilea dressing does not stain fabrics even if directly 
applied as it can be washed away with a little soap and warm water. 

MANUFACTURDRS’ PUBLICITY CORPORATION has been organized by 
Benjamin R. Western and W. Hull Western (until August, 1909, pro- 
prietor and manager, respectively, of the Manufacturers’ Advertising 
Bureau) and Walter Mueller and W. H. Denney, president and treas- 
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Simplicity, Handiness, Efficiency 


> 


CINCINNATI HIGH POWER MILLERS 


(Horizontal and Vertical) 
have the following exclusive features which make for greater production: 


ALL GEARS OF STEEL with teeth of standard length, 20° pressure angle. 

NO GEARS ever in mesh except those needed for the speed being used. 

THE DRIVE is always through the main gear, keyed to the front end of the 
spindle. 

THE TUMBLER frame is supported on a slide inside the column; it is 
securely clamped, automatically, by the operation of speed changing. 

THE MAIN SHAFTS are never subjected to combined torsional and bend- 
ing strains. 

THE DRIVING PULLEY runs on an independent bracket which relieves 
the main shaft of the belt pull. 

ite ve ED ENDEX. is’ truly direct-reading,- = i at ; 


simplest possible form. 
THE TREADLE makes speed-changing quick paeebaeh ofptoierehetelrebalng 
and easy. LEVER POSITIONS. 


Get our High Power Miller Catalogue. 


We are Milling Specialists. 


The Cincinnati Milling Machine Company 
Cincinnati, Ohio, U.S. A. 


EUROPEAN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen and Budapest. Alfred H. Schutte, 
Cologne, Brussels, Liege, Milan, Paris, Turin, Barcelona and Bilbao. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle- 
on-Tyne and Glasgow. 

CANADIAN AGENT—H. W. Petrie, Ltd., Toronto, Montreal and Vancouver. 

AUSTRALIAN AGENTS—Thos. McPherson & Son, Melbourne. 


t 


. 
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urer, respectively, of the Banning Co.. The new corporation will take 
charge of the advertising interests heretofore directed by the two com- 
panies. ,, The offices are located in che Hudson Terminal Building, 30 
Church St., New York. 


WESTERN ELECTRIC Co., 463 West St., New York, has obtained a 
contract from the Chinese Government to supply a complete telephone 
plant for Pekin. Two exchanges have been ordered, but this is only 
considered as the beginning of a system which will eventually be fully 
developed throughout China. The order covers a complete telephone 
plant of modern tjpe, including several hundred thousand feet of lead- 
covered aerial and under-ground cable. The order amounts to about 
$150,000, and the work of installation will be done under the super- 
vision of one of the Western Hlectric Co.’s engineers, who will be sent 
to Pekin for that purpose. ee 


The September Century contains at least one article—‘‘The World’s 
Greatest Aqueduct,’ by Alfred Douglass Flinn, Eng., which should 
be read by every engineer and every man interested in engineering 
projects. The Catskill Mountain Water System, now being built for 
New York City, is one of the greatest engineering enterprises ever 
undertaken. It ranks with the interoceanic canals at Suez and 
Panama, the Assuan irrigation work in Egypt, and those projects 
which are converting the arid wastes of the West into fruitful tracts, 
and with its tributary reservoirs and adjuncts probably surpasses any 
of them in the variety of problems to be solved. Imperial Rome’s 
longest aqueduct was 57 miles, the Catskill aqueduct will be 92 miles 
in length. The estimated cost is $162,000,000, but when completed 
this supply will mean 500,000,000 gallons of water a day, against 
the present 336,000,000. gallons daily, given by the Croton System. 


September, 1909 


AGENTS IN EVERY SHOP WANTED to sell my sliding Calipers. 
Liberal commission. ERNST G. SMITH, Columbia, Pa. 


DRAFTSMEN AND MACHINISTS.—American and foreign patents 
secured promptly; reliable researches made on patentability or valid- 
ity; twenty years’ practice; registered; responsible references. 
EDWIN GUTHRIE, Corcoran Building, Washington, D. C 


DRAWINGS. TRACINGS, ETC., MADIH.—Prices reasonable. Box 


1302, Orange, Mass. 


' FOREMAN FOR MACHINE SHOP employing about 75 men on 
plain lathe turning, ornamental iron assembling and smith work. We 
want a man of executive ability, with some knowledge of system; a 
good organizer and capable of getting maximum machine output on 
piece price basis work. Must have good recommendations. Address 
L. M. J., care of Macuinmry, 49 Lafayette St., New York. 


FORMULAS AND TABLES FOR SHOP AND DRAFTING ROOM 
is No. 35 in MACHINERY’S Reference Series, and for practical use in 
mechanical work promises to be the most widely useful book pub- 
lished in years. See four-page advertisement in this number. Price '25 
cents. Address MACHINmRY, 49-55 Lafayette St., New York City. 


LATHE, PLANER. AND BORING MILL HANDS WANTED for 
night and day shift: . No labor troubles. Increasing force. Applicants 
must state wages desired, past experience and if employed at present, 
to receive further consideraticn. Apply to INGERSOLL-RAND CoO., 
Painted Post, New York. 2 


MAKE A $50.00 INDICATOR, Blue-print and instructions, 25 cents. 
Send for illustrated circular. D. TAPPAN, Watervliet, N. Y. 


ON ACCOUNT of extensive alterations in our building, we have for 
sale two five-story automobile elevators, practically new; original cost 
$4,500 each. One of these elevator platforms in first-class condition. 
ser arore can be seen and particulars obtained at 1733 Broadway, New 

or ity. 


PATENTS.—H. W. T. Jenner, patent attorney and mechanical ex- 
pert, 608 F Street, Washington, D. C. Established 1883. I make an 
investigation and report if a patent can be had and the exact cost. 
Send for full information. Trade-marks registered. 


SITUATION WANTED AS PATTERN MAKER FOREMAN; 15 years’ 
experience, thorough mechanic. References. Address Box 225, care 
MACHINmRY, 49 Lafayette St., New York. 


SUPERVISOR OF LABOR for factory employing 500 men. Fine 
machine tools. Must be specially qualified to handle all matters per- 
taining to the employment and efficiency of labor. State age and edu- 
cation and give full particulars regarding experience, especially during 
eS Apel he oe Address Box 226, care MACHINERY, 49 Lafayette 

.. New York. 


USE OF FORMULAS and of Tables of Sines and Tangents, with- 
out a knowledge of Algebra or Trigonometry, is made easy to you by 
SHOP ARITHMETIC FOR THE MACHINIST, which is No. 18 in 
MACHINERY’S Reference Series described in four-page advertisement in 
this number. MacuHiNmRY, 49-55 Lafayette St., New York City. 


WANTED.—Agents, machinists, toolmakers, draftsmen, attention! 
New and revised edition Saunders’ ‘Handy Book of Practical Mechan- 
ics’ now ready. Machinists say ‘‘Can’t get along without it.’ Best 
in the land. Shop kinks, secrets from note books, rules, formulas, 
most complete reference tables, tough problems figured by simple 
arithmetic. Valuable information condensed in pocket size. Price 
postpaid $1.00 cloth; $1.25 leather with flap. Agents make big 
profits. Send for list of books. E. H. SAUNDERS, 216 Purchase St., 
Boston, Mass. 


WANTED.—SUPERINTENDENT, an American, 30 to 45 years of 
age; good mechanic, good executive, systematic, progressive and 
aggressive; up on duplicate manufacturing with not less than three 
years’ experience as superintendent of a gas engine factory; must 
have earned at least $1,800 per annum and saved something; to such 
a person we offer superintendency of our modern gas engine works, 
backed by all of the money, tools, appliances and material necessary 
to turn out 3,000 engines per year at least possible expense; tine is 
an important consideration; give full and complete history and be 
prepared to pay us a visit, if apparently satisfactory. WITTE IRON 
WORKS CoO., Kansas City, Mo. 


WANTED.—A high class superintendent to take charge of a growing 
marine gas engine shop. A thoroughly up-to-date man, familiar with 
high-speed steels and modern shop practice, including the establishment 
of costs and all other shop systems. A rigid investigation will be 
made, but the right man is assured of an exceptional opportunity. 
Address Box 223, care MACHINERY, 49 Lafayette St., New York. 


WANTED.—Good mechanical designers and detail draftsmen for 
machinery manufacturer located in Wisconsin. Address Box 228, care 
MACHINERY, 49 Lafayette St., New York. 


WANTED.—A young man in a machine tool sales department in 
New York; must be an efficient stenographer and have some knowledge 
of mechanical terms. A good position for a technical man who de- 


‘sires advancement in the mechanical branch of the business. Address 
Box 227, care MACHINERY; 49 Lafayette St., New York. 
WANTED.—First-class man to take charge of machine shop. State 
experience and salary expected. GRABOWSKY POWER WAGON CO., 
68-72 Champlain St., Detroit, Mich. \ 
WANTED.—AUTOMATIC SCREW MACHINE HANDS. Apply to 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO., Employment 
Department, Hast Pittsburg, Pa. 


MISCELLANEOUS 


Advertisements in this column, 25 cents a line, ten words to a line. 
The money should be sent with the order. Answers addressed to our 
care will be forwarded. Original letters of recommendation should not 

- be enclosed to unknown correspondents. 


ACTIVE PARTNER WANTED.—Owner of plant located in large 


city in the Middle West, manufacturing hoisting machinery, brick-- 


making machinery, pumps and other special lines, desires to withdraw 
from active business. Will sell all or part of his holdings to right 
man on very liberal terms. Address Box 224, care MAcHIN»RY; 49 
Lafayette St., New York. 


WANTED.—Experienced mechanics capable of acting as gang bosses; 
machine setters and assistant foremen; trained machine operators on 
slathes, chucking machines, etc.; large shop making medium and heavy 
machinery ; good chance for ‘live wires’’; state age, experience, wages 
Geel e Address Box 229, care MacHINmRY, 49 Lafayette St., New 

ork. 2 


WANTED.—Men experienced in setting piece-work rates by time 
study method; medium and large work. Address Box 230, care Ma- 
CHINHERY, 49 Lafayette St., New York. 


WE MANUFACTURE SPECIALTIES.—Let us figure on your metal 
stampings, punch press dies, tools, special machinery, etc. We guar- 
antee to save you money. Address THE PENNSYLVANIA SPE- 
CIALTY MANUFACTURING CO., Cochranton, Pa. 


¢ 
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A special edition of MACHINERY devoted to Locomotive and Car Equipment and Mechanics 


October, 1909 


MALLET COMPOUND FREIGHT LOCOMOTIVE FOR THE ROYAL 
HUNGARIAN STATE RAILWAYS 


MALLET compound locomotive which is to be used for 

A freight service on the Royal Hungarian State Rail- 
ways is shown in the illustration, Fig. 1. This engine 

has six pairs of driving wheels divided into two separate sets, 
the rear set being driven by the high pressure cylinders, and 
‘the front set by the low pressure cylinders. The front frame 
in which the three front drivers are located, is connected to 
the rear frame, containing the rear wheels, by a joint which 
enables the front frame to move laterally when the engine 
strikes a curve. The boiler is supported on the rear frame 
by cast steel brackets which are so designed that they per- 
mit of any expansion or contraction ‘which may take place 
because of temperature changes. The front part of the rear 
frame extends for some distance over the front frame as 
shown in the illustration. This extension is supported by a 
cast steel bracket which rests on the rear part of the front 


Vim coztaly. 
magia aiaiel 


asi 4 
dilemyasatate, 


Fig. i. 


frame. This is not only to throw some of the weight of the 
rear frame and its parts onto the front frame, but also to 
more fully support the boiler. This cast steel bracket is not 
rigidly connected with the front frame, but it has on its lower 
end a flat surface which rests on a corresponding flat plate 
attached to the frame beneath, thus permitting a lateral dis- 
placement of the latter. The construction of the bracket and 
bearing is shown in Fig. 2. The springs S which are attached 
to the front frame, bear against pins located on either side 
of the cast steel bracket as shown in the end view. These 
pins are in contact with the lower end of the bracket, as 
shown, so that the springs not only absorb the shocks which 
would otherwise occur in the jointed frame connection on 
level stretches, but they also aid in bringing the front and 
rear frames in proper alignment after the engine leaves a 
curve. - 

The boiler is built up of three sections each of which is 
made of heavy plate 17 millimeters (0.669 inch) in thickness. 
The horizontal seams are doubled-lapped and have three rows 
of riveting. The sand boxes are attached to the first and 
third sections and the steam dome is placed on the middle 
one, just above the high pressure cylinders. This dome is 
equipped with two spring-loaded safety valyes having gradu- 


ated scales which give the pressure in the boiler. These 
scales are clearly shown in Fig. 1, just in front of the dome. 
In this steam dome there is a water-separating apparatus, 
which keeps the steam fairly dry. The fire-box has a heat- 
ing surface of 149 square feet. The three upper rows of stay- 
bolts in the right and left side-sheets and also the upper rows 
for the door and tube sheets, as well as the outer vertical 
rows of all the sheets are made of phosphor bronze. All the 
other stay-bolts are of copper. The crown-sheet is connected 
with the outer shell by means of stay-bolts in the usual way. 
The expansion is taken care of by a set of short hangers which 
are attached to the front part of the crown-sheet. The smoke- 
chamber is equipped with wire netting to arrest sparks, which 
is arranged the same as on American locomotives. The boiler 
is fed by two Friedmann’s injectors, No. 11, of the class known 
as SZ. ‘ 


Mallet Compound Freight Locomotive for the Royal Hungarian State Railways 


The steam passes from the dome to the high pressure cylin- 
ders through an exterior pipe which encircles the boiler. This 
pipe, which may be seen in Fig. 1, is 125 millimeters (5 
inches) in diameter. The steam is exhausted from the high 
pressure cylinder into a copper pipe 200 millimeters (8 inches) 
in diameter which also serves as a receiver. From here it 
passes to the intercepting valve, and then to the low pressure 
cylinder. The receiver pipe which connects the exhaust pipe 
of the high pressure cylinder with the intercepting valve, is 
capable of both lateral and longitudinal movements, which 
are, of course, necessary because of the shifting of the frame 
on curves. The design of the joint where the receiver pipe 
connects with the high pressure exhaust is shown in Fig. 3. 
As will be seen, a ball-joint makes it possible for this pipe 
to swing in any direction, while the necessary longitudinal 
movement is obtained by a sliding joint, which is made tight 
by a stuffing box and gland. The receiver pipe is also pro- 
vided at the front end with a ball joint. As the receiver pipe 
is of copper, with a thickness of only 5 millimeters (0.196 
inch), it is enlarged at the sliding joint end by a bronze bush- 
ing. The pipe connecting the "exhaust cross-pipe of the low 
pressure cylinder with the elbow attached to the smoke-cham- 
ber, is also provided with sliding and ball-joints, the design 


82 RAILWAY MACHINERY 


of which is similar to that for the high pressure exhaust con- 
nection. These ball-joints are kept tight by babbitt metal 
rings, which are compressed by the glands shown. 

As those familiar with compound engines know, the inter- 
cepting valve between the receiver and the low pressure cylin- 
ders serves to admit steam directly to the latter from the 
boiler at:the moment of starting. The type of intercepting 
valve used on the locomotive illustrated herewith is shown 
in Fig. 4. When the engine is to be started, live steam is 
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and has cast iron packing rings. The opening at the place 
where the ring is divided is made practically steam tight by 
an inner spring ring which prevents the steam from flowing 
under the outer ring at the joint. The piston-rods of the low 
pressure cylinders have extension ends which pass through 
the front heads. These extension rods are not provided for 
the pistons of the high pressure cylinders. 

In order to avoid the vacuum in the steam chest resulting 
from the suction of the piston when drifting down a grade, 
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Fig. 2. Boiler Support which rests on the Rear End of the Front Frame 


admitted, by a starting valve, beneath the large difk valve 
shown. The pressure causes this valve to rise and close 
the passage to the receiver so that live steam may flow di- 
rectly to the low pressure steam chests. This connection be- 
tween the boiler and the low pressure cylinders is maintained 
only for a short time, or until sufficient pressure has accumu- 
lated in the receiver to enable the engine to work as a com- 
‘pound. The disk valve is then in the position shown in the 
illustration, which gives the high pressure exhaust a free pas- 
sage from the receiver to the low pressure steam chest. The 
existing pressure in the receiver is shown in the engine cab 


Fig. 3. Ball and Sliding Joint Connection for High-pressure Exhaust 


by a gage, which is connected with the intercepting valve by 
means of a copper pipe. A relief valve is attached to the 
steam chest of the right-hand low pressure chest, which pre- 
vents the pressure in the large cylinders-from rising above 
102 pounds per square inch. ° 

The high and low pressure cylinders are provided with cast 
iron piston valves. The piston proper is made in two parts 


relief valves are provided as on American locomotives. 
dust and ashes are liable to be drawn into the chest through 
the exhaust, even when relief valves are used, this trouble is 
obviated on these engines by admitting a small amount of 
steam into the exhaust pipe at the proper time. Two Fried- 


manns’ oil pumps, equipped with a heating apparatus, take 
care of the lubrication of the cylinders and steam chests. 
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Fig. 4. Sectional View of the Intercepting Valve 


The Heusinger type of valve gear regulates the distribution 
of steam. The arrangement of this valve gear is shown in 
Fig. 5. Reversing of the engine and changing the position of 
the lever to vary the point of cut-off is accomplished by a 
crank and screw. The shifting of the gear for the high and 
low pressure cylinders is done simultaneously by means of a 
rod connecting the two tumbling-shafts. The braking appa- 
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84 RAILWAY MACHINERY 


DESIGNING A GASOLINE LOCOMOTIVE - 


MORRIS A. HALL* 


In the article on gasoline locomotives, July, 1909, the writer 
gave a general sketch of the field of usefulness, the economy, 
and a brief description, of some of the principal types of ma- 
chines now on the market. In the present article we will 
proceed to discuss the time required and material used in de- 
signing a four-cylinder machine, from which we shall arrive 
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Fig. 1. Type of Drawing-board for Detailing which does not 
require a T-square 


at the total cost of designing. This information may be use- 
ful to some manufacturer who is considering the advisability 
of taking up this work, as very little has been written on the 
subject of drafting-room costs. A prime reason for this can 
be found in the fact that in very few drawing-rooms are the 
draftsmen required to make out time cards;_ hence the exact 
time—and consequently cost—cannot be obtained. Similarly 
with regard to materials the writer has found ‘that very few 
chief draftsmen will go to the trouble of keeping an exact 
record of the material used. 
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Fig. 2. Bill of Material filled out upon Completion of the Drawings 


Let us look first into the drawing-room system in force at 
the plant where this design was reproduced. The make-up 
of the drawing-room force consisted of a chief engineer, chief 
draftsman, senior draftsman or designer, junior draftsman— 
also a designer—two or more detail draftsmen, two or more 
_ tracers, filing clerk, stenographer, record clerk, and blue-print 
boy. The chief engineer gave the order for the design, with 
the major points outlined and the approximate date on which 
it was wanted, to the chief draftsman. The latter was re- 
quired to have the design complete and ready to send out to 
the shop on that date. The engineer’s time enters into the 
present discussion in so small a part that it will not be here- 
after considered; first, because the amount of time would be 
hard to estimate, and second, because it would require special 
classification. The stenographer and record clerk are counted 
out for the same reasons. 
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Then the design was usually started like this: The chief 
draftsman took the order and proceeded to make calculations 
and sketch out something that very nearly filled the require- 
ments. This was submitted for approval, and upon being 
approved the work of designing was pushed along as rapidly 
as possible. The sketches, calculations, etc., were given to 
one of the designers—either to the senior draftsman (as in 
this case) or to the junior draftsman, according to the caliber 
of the job and the arrangement of existing work in the draw- 
ing-room. This man made all necessary calculations and 
checked those previously made; then he started in and de- 
signed the complete machine, the various steps in the work 


being approved from day to day by the chief draftsman. Thus. 


no time was lost. The design having been completed, or 
nearly so, the detailing commenced. This was done in two 
ways, the preferred method being as follows: The designer 
made free-hand sketches of the individual parts on special 
paper provided for that purpose. When he had finished all 
of the sketches in a group, he handed them in, and they were 
looked over, approved, and given out to the detailers and 
tracers, who drew them up to scale and made cloth tracings. 
This work was done on special small drawing-boards provided 
for the purpose. These boards were the writer’s design and 
saved a great deal of time. They have a back of soft lum- 
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Fig. 3. Pattern Order which accompanies a Drawing to the Pattern Shop 


ber, white pine or pattern-maker’s lumber being the best, and 
selected soft pieces of poplar being satisfactory. Around the 
outside of the board or, at least, around three sides (one of 
the three being parallel to the grain of the wood) is an edge 
of hard wood projecting above the surface of the board about 
one-fourth of an inch, as shown in Fig. 1. Great care must 
be taken to have the two inside surfaces of the projecting 
strips exactly square, as it is by dependence upon this latter 


feature that the T-square and the work of handling it can be | 


dispensed with. These boards are made in two sizes,..9% 
inches by 1284 inches inside, which gives %-inch clearance 
for the smallest-sized standard sheet, viz., 9 inches by 12 
inches, and 12144 inches by 18% inches inside; which gives 
14-inch clearance for the next larger standard size; that is, 
12 inches by 18 inches. Only one triangle is used; a 30—60- 
degree being preferable. This must be of such a length as. to 
cover more than half of the longest dimension of the board, 
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| Fig. 4. Blanks issued with Blue-prints to prevent the Loss of the 
. latter where Large Numbers are being used 


otherwise the long lines across the board will not lap and 
consequently one will not be an accurate prolongation of the 
other. This means that on the 9-inch by 12-inch board a tri- 
angle of 7-inch length should be used, and on the larger size 
one 10 inches long will be necessary. By placing the triangle 
against the edge of the base or long side we draw all vertical 
lines, and by moving it over against the sides we draw the 
horizontals. Thus the T-square and the work of handling it 
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are done away with, and the number of articles in use being 
reduced to a minimum more freedom is given to the hands. 
In this particular case a further saving was made by mark- 
ing out on the board at the top and sides, in the most advan- 
tageous position, a prolongation of the limit,and border-lines 
of the standard sheet. By so doing, a sheet of paper or cloth 
may be put down very rapidly and without much care as to 
position, for when fastened down the scribed lines on the 
board provide the exact size at once, without any laying out. 
Not only were these boards used very extensively, each man 
being provided with one or two, but the writer has one of each 
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Fig. 5. Side Elevation of a Gasoline Locomotive 


of the smaller sizes and an 18 X 24 size as well. The latter 
requires a very large triangle, and as a 13-inch, the proper 
size, is not made we had to get a 14-inch. 

To go back to our designing: These sketches having been 
laid out to scale and traced were handed back to the designer, 
together with the tracings. He 
checked and corrected the latter 
and returned them—with his own 
sketches as a proof of his inten- = 
tions—to the chief draftsman. In 
case of a mistake the tracings are 
first looked up and later, if neces- 
sary, the preliminary sketches. 
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on the blank are all filled in except “Section” and “Shelf” in 
the second line, “Pattern Finished” and “Checked by” in the 
next to the last line, and the stub. A piece of carbon paper 
slid in between the sheets gives the required duplicate. Then 
the order is torn out and sent to the pattern shop. When the 
pattern is finished, the foreman pattern-maker fills out the 
blank spaces on the order and on the stub. The former he 
files for future reference, but the latter is returned with the 
drawing to the drawing-room. If the pattern is a new or very 
important one the chief draftsman will look at it before 
allowing it to go to the foundry; otherwise, as soon as the 
foundry sends for this pattern it will be released. 

To take up again the issuing of the blue-prints, additional 
sets of prints were made and sent to the machine shop and 
assembling room. One department in this shop (and there 
were three) issued as a yearly average over 800 prints per 
month, or 31 per day, so that some system in handling and 
issuing them was necessary. 

In issuing, each blue-print was given a separate number 
which was entirely distinct from the tracing number. These 
numbers were taken consecutively and soon ran up into large 
figures. This was a necessity, however, as before this was 
done, and the prints charged up to some individual, valuable 
and important prints frequently and mysteriously disappeared. 
There were other equally weighty reasons for adding this lit- 
tle bit of red tape. The blank forms shown in Fig. 4 were 
used, one printed on very thin paper and another on thick 
cardboard being employed each time. All of the blank spaces 
were filled out, writing on the thin sheet being done with 
carbon paper below to copy on the thick one. The former 
was pasted, on the print in a prominent position and the lat- 
ter fastened to it temporarily with a paper clip. When send- 
ing out> prints, the filing clerk delivered them, waiting while 
the thick cards were signed as a receipt. These cards were 
then brought back to the drawing-room, where they were filed 


The chief draftsman checked the 
work again, and when all drawings 
were finished and checked the trac- 


ings were given to the filing clerk, 


who numbered them. Then the 


bill of material, of which a sample 
blank is shown in Fig. 2, was filled 
out complete, and the design was 
then ready to be sent out to the 
shop. 

When instructions are given to 
send out the design, which may be 
done before all tracings are fin- 
ished—although this is poor policy 
—the tracings of all parts requir- 
ing a pattern are sent to the blue- 
print room to be printed. With 
these must go-an order for the 
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cate being retained on file. As the 
order and duplicate both contain 
the numbers of all tracings, the latter may be checked off 
when returned, thus minimizing the loss of tracings. The 
blue-prints, after having been received and checked off, are 
issued to the pattern shop, along with a pattern order. This 
blank form consists of two parts, original and duplicate, the 
former being shown in Fig. 3. The two parts are identical, 
except that the original is perforated at the left for removal 
and has in addition a detachable stub seen on right-hand end. 
The pattern order numbers are carefully stamped beforehand 
so as to avoid any confusion or duplication of numbers. In 
use, these orders are bound up in books of one hundred with 
paper covers, as being handier than loose leaves. The items 
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Fig. 6. The Frame of the Locomotive illustrated in Fig. 5 


under tracing numbers instead of blue-print numbers. Thus 
if a tracing was changed it was a very easy matter to locate 
all outstanding prints of it for revision. The writer has since 
worked out a simplification of this system for use in a smaller 
shop where the number of prints issued would not justify so 
much expense. This was done by eliminating the cards en- 
tirely, which was accomplished by stamping the number and 
date, as well as the signature of the man issuing it, on the 
back of the blue-print. These same items, with the name of 
the man to whom it was issued, were recorded in a book. 
Thus the printing of the cards, handling them and pasting 
on the prints was all done away with, and, except for the 
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personal signature indicating the receipt of the print, every 
good feature was retained. 

To get back to our gasoline locomotive, from the time-cards 
covering this work the number of hours and the cost of the 
same have been reckoned out and tabulated. This we have 
shown in a table, in which it will be seen that the work was 
divided into five main parts, as follows: design, detailing, trac- 
ing, checking and supervision, filing and miscellaneous work. 
These seemed to be the most logical divisions. Of course 
many others could have been made, as calculation time might 
have been separated from designing, and checking and super- 
vision might have been split up to make two divisions. Sim|- 
larly, checking and filing, etc., might have been combined into 
one item under non-productive work, as contrasted with the 
other three items, which are all productive. However, as 
stated above, this seemed a logical way to divide it. 

If we may pause a moment to look at these figures we shall 
notice, first, how few of them balance, even approximately, in 
the percentage columns. Hither the per cent of time or the 
per cent of cost is higher. These two should balance, for 
with cost higher the men were apparently paid too much for 
the work they did; and, vice-versa, with time higher the 
men were doing more work than they were paid for—or, 
rather, they were paid less than their work was worth. Thus, 
taking the item of design, if we grant that the time is O. K. 
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through the time record for the period when this design was 
active we find that the average number of men working was 
6.3. This was obtained by counting the number of men at 
work each week and dividing the sum total by the number 
of weeks. The number of hours per day was nine and per 
week fifty-four. Now, 6.3 men working 54 hours each make 
a total of 840 hours worked per week. The total number of 
hours spent on this design is from the table 608; so that 
the equivalent average number of weeks worked was 608 
divided by 340, which equals 1.787 or, say, 1.8 weeks. From 
this and our average weekly consumption we can figure the 
total. Now having our total material cost and total time cost 
we may combine.these into a grand total for the whole job. 

Fig. 5 shows a side view of the complete locomotive. As 
will be seen from this, the engine, operating levers and engi- 
neer. were concentrated over the rear axle; while the trans- 
mission, radiator and water system, fuel and exhaust system, 
were disposed over the front axle. Thus the weight was 
evenly distributed on the two driving axles. 

The main frame consisted of two side members of 5-inch 
I-beams, which carried the pedestals. The ends of the frame 
were formed of 5-inch channels which were carried out wider 
than the rest of the frame, as wide as the tread would allow, 
so that the cab could be full width. The sub-frame on which 
the engine and transmission were hung was also made of 
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Fig. '7. The Transmission Gearing giving Three Speeds for the Forward and Three for the Backward Movement of the Locomotive 


then the costis toe high. Now 41.2 per cent of the cost would 
be $93.68, which for 250 hours would be but 3714 cents per 
hour. ‘So if we grant:that the time item is correct the de- 
signer should have been paid but 3714 cents instead of 43 
cents. Similarly in tracing, if we take the time as right the 
men should have been paid $45.25 instead of $28; or if we 
take the cost as right the work should have been done in 
12.1 per cent of 608, or 73% hours. Looking over the indi- 
vidual items we notice first how small the proportion of de- 
sign really is. When we consider that the designer really 
does all of the work and furnishes all of the ideas, the other 
and cheaper men simply following his orders, it is seen that 
the percentage of 41.2 of the total time is low, although it 
actually is more than two-fifths. Similarly in cost the design 
runs up to nearly one-half. These low figures for the design 
were brought about by two things: first, the design was along 
the same lines as a smaller, lighter machine previously worked 
out; and second, the engine used was a standard engine and 
not specially designed for this job. 

We come now to the matter of material used. An accurate 
record of all material was kept, balanced frequently, and aver- 
aged. Having thus the average consumption of material per 
week, all we need to know is the number of weeks worked to 
arrive at the amount of material used, which is obtained by 
simple multiplication; thus, average weekly consumption 
times number of weeks equals total material used. On going 


5-inch channels running the full length. These were set back 
to back and were cross-braced by the two heayy angles carry- 
ing the brake rigging and another angle just forward of the 
engine. This assembled frame is shown in Fig. 6. 

The pedestals follow railroad practice fairly closely but 
with two differences; roller-bearings were used instead of 
plain brass boxes, and on account of the chain drive an ad- 
justment was necessary. 

The axles were of round stock 214, inches in diameter, turned 
to a press fit for the wheels. Owing to inside bearings having 
been used, it was necessary to slide both bearings and the 
sprocket. hub on to the axle before pressing. on .the wheels. 
The two axles are alike and by turning end for end, to bring 
the sprockets in position, may be used interchangeably. 

The engine was the firm’s standard four-cylinder, four-cycle, 
having a 4%%-inch bore by 414-inch stroke, and fitted with 
jump-spark ignition using a timer of the roller type. No 
master clutch was used, the transmission being of the indi- 
vidual clutch type so that any speed could be engaged at any 
time without doing harm. Between the engine and trans- 
mission was a combined universal and slip joint to take care 
of any inequalities in the height of the two when lined up 
in place. 

The transmission shown in Fig. 7 had three speeds, all be- 
ing operable in both directions, so that to speak correctly we 
must say that it had six speeds. The mechanism for revers- 
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ing consisted of three bevel gears, the bevel pinion keyed to 
the end of the jack-shaft driving two equal bevel gears, which 
were bushed to run free on the countershaft. By means of 
a pair of jaw clutches either one of them could be engaged 
at will. This is shown in the sectional end view at the right 
of Fig. 7. When the jaw clutches are shifted to the left the 
locomotive is driven forward, and when shifted to the extteme 
right the locomotive is driven backward. This is set in the 
position desired before shifting the other clutches which give 
the speeds, as otherwise the gears would be moving, offering 
a chance for breakage of the jaws. 

The transmission case was made in three parts, the central 
or main part, which carried all of the bearings and the sup- 
porting arms, being self-contained; that is, the transmission 
could be operated without the other two portions. These, the 
lower and upper parts, are only covers; in fact if this ma- 
chine had been an automobile, where light weight is very 
necessary, these would have been very thin aluminum or 
sheet-iron pans. As it was, they were of cast iron and made 
as thin as cast iron would run. The upper half also carried a 
large inspection cover, so that the gears or clutches could be 
inspected or oil and grease put in without ‘taking off the upper 
part of the case. 

The radiator was made very large and was set up high to 
get as much air as possible. The natural flow of air was fur- 
ther assisted by an air-tight hood, within which the exhaust 
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discharged upward into the stack just back of and above the 
radiator, thus producing an induced draft effect. 

The fuel tank was carried over the transmission and well 
forward, in which position the exhaust pipe passed close 
enough to warm the fuel, thus aiding carburization. 

A large hand wheel in the center of the cab operated all 
brakes. These were of the standard railroad type, with re- 
movable brake shoes. The engineer had one hand wheel, 
three hand levers, and two small levers to operate. The wheel 
operated the brakes and so was not in use when the levers 
were. These gave the different speeds. The outside lever on 
the right-hand side gave the slow speed when pulled back and 
the intermediate or second speed when pushed forward. The 
inside lever gave the high speed when pulled back and was 
interconnected with the outer lever so that two speeds could 
not be engaged at once. The other hand lever on the left side 
gave the forward or reverse motion, a latch and quadrant 
holding it in forward, neutral, or backward position, as de- 
sired. The two small levers operated the spark and throttle, 
thus regulating the engine speed. 

A Brill draw-bar was provided at both ends of the truck, 
as well as a running-board. The wheels were M. C. B. stand- 
ard 18 inches in diameter; the gage, standard 4 feet 814, inches, 
but adaptable to any gage above 30 inches by using outside 
bearings. The wheel-base was 4 feet 10 inches. The engine 
was rated at 25 horse-power but would deliver more; at 1,000 
R. P. M. the three speeds were 14.7, and 314 miles per hour. 
The length over all was 13 feet, width 5 feet 4 inches, and 
height without any cab or other covering 5 feet 2 inches. 


RAILWAY MACHINERY 87 


MANUFACTURING METHODS IN THE STEVENS- 
DURYEA AUTOMOBILE WORKS 


RALPH E. FLANDERS 


The subserviency of manufacturing considerations to con- 
siderations of strength, durability, accessibility, etc., results 
in the design of parts for automobiles which require special 
and interesting provisions for their economical production. 
Only a few of the operations particularly noticed in the fac- 
tory of the Stevens-Duryea Co., Chicopee Falls, Mass., will be 
described here. They will serve, however, to give an idea of 
the general practice in such work, and will illustrate the in- 
genuity required for the solution of some of the problems. 

Operations in the Machining of Cylinders 

In Fig. 1 is shown a Beaman & Smith combined horizontal 

and vertical milling machine engaged in surfacing the base, 
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Fig 1. Gang Milling Operation. Surfacing Cylinder Sides and Ends 


exhaust and inlet flanges, and the spark plug bosses of a series 
of cylinder castings. The work is mounted in gangs according 
to the most approved methods. The picture is chiefly inter- 
esting in that it shows that the builders take advantage of 
wholesale manufacturing methods even in the building of a 
$4,000 machine. Of course, an extensive use of jigs and fix- 
tures, besides reducing the cost of manufacture, results in a 
greater uniformity in the product and thus gives the advan- 
tage of an easy renewal of worn or damaged parts. 

Fig. 2 shows a Beaman & Smith boring machine of a type 
we have illustrated and described in these columns. Fixtures 
mounted on the rotating table give provision for holding four 
double-cylinder castings. This table can be rotated and ad- 
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Fig. 2. Four-cylinder Boring Machine with Revolving Table 
justed across the bed of the machine. On each side of the 
table, double boring heads may be fed in along the bed, one 
carrying roughing and the other finishing cutters, the feeds 
and speeds of the two heads being independent. A set of two 
castings being in place on the roughing end, the head is fed 
into them and one hole in each casting is roughed out. The 
work-table is then shifted, by means of the hand-wheel, against 
suitable stops and the other bore of each cylinder is roughed. 
The table is then indexed to bring these castings to the finish- 
ing side, where the same operation is repeated, the boring be- 
ing here carried to size for grinding. This rotating of the 
table, in turn, brings a new set of the cylinders up to be rough- 
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bored. The process is continuous, the work being removed 
from the finishing side and new cylinders clamped in, while 
the rough boring is being completed. 

For setting out the cutters in the boring bars, a construc- 
tion is used which is similar to Fig. 16 of the Data Sheet of 
the May, 1909, issue of MAcHINERY, except that a taper screw 
is used for forcing the blades out simultaneously. This is 
shown in Fig. 3 at the left. The cutters B bottom on this 
taper-headed screw C; filister head screws D serve to keep 
the blades forced down to their bearing on C, and so draw 
them firmly against the side of the slot. By this means 
two or more blades may be set out simultaneously for regrind- 
ing to exact size. A similar arrangement (see view at the 
right of Fig. 3) is used for cutters in the middle of long 
boring bars, except that the taper point of a screw tapped 
into the bar from the side, is used in place of the corre- 
sponding taper-headed screw in the first case. 

The bore of these cylinders is finished in Heald internal 
grinding machines especially built for this work. These are 


ADJUSTMENT FOR 
CUTTERS IN CENTER 
OF BAR 
Machinery, N.¥. 


ADJUSTMENT FOR 
END CUTTERS 


Fig. 3. Adjustment used for Boring-bar Blades 


of the type in which the work remains stationary while the 
axis of the spindle is revolved about the center line of the 
bore and parallel with it, on such a diameter as to bring the 
outer periphery of the wheel in contact with the inner stirface 
of the bore. The grinding spindle is fed out so as to rotate 
in a larger circle as the diameter of the bore is increased. 
An interesting feature shown in Fig. 4 is the provision of a 
flexible suction tube for drawing, out the dust of the grinding 
through the inlet and exhaust ports, and also the provision 
made for water cooling. The water is not applied directly 
to the wheel, as in an ordinary external grinder, but is forced 
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Fig. 4.. Grinding the Cylinders. Note Connections for Exhausting the 
Dust and the Use of the Water Jacket for Cooling 


instead through the regular water jacket of the cylinder cast- 
ing. This reproduces, in a measure, the conditions met with 
in actual use, and so tends toward accurate work. 


Machines and Fixtures for Grinding and Lapping 

There are other operations of interest in the grinding de- 
partment besides that of finishing the bore of the cylinders. 
Extensive use is made of the Pratt & Whitney face grinding 
machine for finishing flat surfaces; in fact, it has largely 
displaced the vertical milling machine for this work, on parts 
in which the surface to be finished is clear of projections or 
obstructions to the sweep of the wheel. The faces of the 
various casings, covers, inlet and exhaust pipes, etc., are fin- 
ished on this machine. At the time of the writer’s visit, most 
of these parts were still being made from castings on which 
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3/16 inch of stock had been left, in accordance with the usual 
practice of milling. The castings come true enough to shape, 
however, to permit this finish being reduced to 1/16 of an 
inch, or thereabout, thus materially reducing the time required. 


Fig. 5. The Acme of Simplicity in Fixture Making. Face Grinding 
the Steering Gear Casing 


Even when removing 3/16 inch of stock the grinding machine 
has proved its superiority to the milling machine in the 
matters of cost, finish and accuracy. The foreman of the 
grinding department discovered that a little experimenting 
and investigating along the line of the grading of wheels 
made a tremendous difference in their durability and effec- 
tiveness in removing metal. For aluminum work a Vitrified 


Cylindrical Surface 

carborundum wheel of about No. 24 grain and grade H hard- 
ness is used, a soda compound being employed for cooling. 

The cover side of the steering gear casing is one of the 
parts surfaced on the face grinder. A ridiculously simple 
fixture is used for holding it. This fixture, as may be seen 
in Fig. 5, is nothing more or less than a mass of lead melted 
and poured around a sample casting as a form. The work 
is set into the 
bed, thus pre- 
pared to receive 
it, and is sup- 
ported on the 
table by its own 
weight, no fast- 
ening being il] 
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enough so that 
they fit well in 
this device, ex- 
cept at certain Fig. 7. The Simplest and Stiffest Arrangement 
points around for Cam Cutting 

the gates and sprues, where it is found necessary to relieve the 
form slightly to allow for these variations. It may be men- 
tioned that the other or main member of the steering gear 
casing has a boss projecting above the finished surface of the 
joint, making it necessary to mill that surface. The joint is 
thus formed of one ground and one milled surface. 
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In Fig. 6 is shown the operation of grinding the holes in 
the cams. It is quite important that the cylindrical portion 
of the cam shall be exactly concentric with the cam-shaft to 
prevent shock or jar during the period when the valves are 
supposed to be closed. To make sure that this surface is 
concentric, the cam is located by it in the grinding fixture as 
shown. After the fixture has been mounted on the faceplate 
of the machine, the gripping surfaces of the two jaws at the 


Fig. 8. Grinding the Holes in the Universal Joint Pivots 


right are ground out by the internal grinding attachment, to 
the radius of the cylindrical dwell of the cam. The cam is 
clamped against the surface thus prepared, by the lever, which 
forces a wedge across and down upon the cam, holding it 
firmly into the corner in both directions. 

It will be seen that this car does not employ the integral 
cam-shaft. By giving careful attention to the locating of 
the cams on the shaft and by being careful to obtain a strong 
drive fit between them, the difficulties of loosening and dis- 
location, which the integral construction is expected to cure, 
have been avoided. It is thus permitted to cut the cams in a 
way which gives the best chance for producing accurate shapes 
and smooth finish. The obvious scheme shown in the sketch, 
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Fig. 9. A Vertical Milling Machine set up for Milling the Tapered 
Square Drive on the Crank-shaft 


Fig. 7, is followed, the operation being performed on a profile 
machine. The connection between the forming cam and the 
work is so close that the difficulties of springing and chatter- 
ing, met with in the construction of the more elaborate ma- 
chines required for integral cam-shaft, are avoided. 

Another faceplate, fixture for internal grinding is shown in 
Fig. 8, where it is employed for grinding the hole in the hard- 
ened nickel steel sockets used for the universal joints (see 
Fig. 7, previous article). The socket is held in the same 
way as when in use, by a nut screwed onto its threaded shank. 
It is also located in the same way, a pin in the fixture engag- 
ing a slot in the flange as shown. A limit of 0.0005 inch only 
is permitted in this operation, and an allowance of about 
0.008 inch for the depth of the hole is the maximum, just 

enough being permitted for proper lubrication by the grease 
‘ supply provided. This fixture is kept in place on the ma-. 
chine practically throughout the season. If at any time 
it is necessary to remove it, however, it can again be trued 
up by clamping a model socket in place, inserting a plug in 
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the ground hole, and truing up the plug. These studs are 
held in the same way in the screw machine for roughing out 
the hole preparatory to grinding. The form of internal grind- 
ing spindle used should be noted. One of them is shown de- 
tached in Fig. 6, lying on the table of the machine. These 
spindles and their bearings are self-contained, interchange- 
able and adapted to work in holes of various sizes. The 
clutch drive provided rotates the spindle without side pres- 
sure on the bearings. 
Machining the Members of the Squared Drive 

As previously mentioned, the use of keys is tabooed in the 
drive of the Stevens-Duryea machine, their place being taken 
by square sockets throughout. A tapered square drive is used 
to connect the crank-shaft with the driving member of the 
clutch. The method of machining this is shown in Fig. 9. It 
has been found advisable to keep the milling machine set up 
for this work, continuously, owing toi the difficulty of making 
a good taper square fit. When the machine has once been 
set it is kept so throughout the season. An ordinary dividing 
head is used, as shown, tipped up to the angle of the taper. 
To the face-plate of this dividing head is clamped the fly-wheel 
flange of the crank-shaft. The outer end of the crank-shaft is 
supported in a suitable steady-rest as shown. For shorter 
lengths of crank, filling pieces are employed, having flanges 


Fig. 10. A Set of Interesting Broaching Operations 
bolted to the face-plate at one end, and to the work at the 
other. The use of filling pieces permits machining of the 
full line of crank-shafts without disturbing the adjustments. 

The automatic cross-feed is employed in feeding the work 
past the end mill in the vertical milling attachment. The 
table has to be so far overhung that an out-board support is 
provided as shown, which permits this cross-feed. This con- 
sists of a sliding guide, supported by two standards, reaching 
to the floor and provided with jack screw adjustments for 
careful leveling. 

The squared holes of the drive are finished on a La Pointe 
broaching machine in the usual manner. The further machine 
shown in Fig. 10 is engaged in finishing taper square holes 
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Fig. 11. Method of Sizing Phosphor-bronze in the Broaching 


Machine by Compression 
in the clutch driving flange, this being the member into which 
the taper squared end of the crank-shaft shown in Fig. 9 fits. 
The hole is first reamed out to a taper a little larger than 
the distance across the flat of the finished hole. The work 
is then mounted on a broaching machine on the fixture shown 
in place. As may be seen, the broach cuts one corner of the 
square hole, and one-half way up each of the two adjacent 
sides, into the relief formed by the taper hole. A dog is 
fastened to the hub of the work, and the latter is mounted 
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on a taper plug fitting ‘the hole, with the tail of the dog 
located by a pin in the face-plate of the fixture, the latter 
being mounted on the face-plate of the machine at an angle 
as shown, to agree with the angle of the corner of the tapered 
sides. This broaching operation was described in October, 
1908, page 151. 

One pass of the broach finishes one corner of the tapered 
hole. The broach is then returned to the starting position, 
the work is drawn off the taper plug, the dog indexed to the 
second pin on the face-plate, the work is put in position and 
the second corner broached. This operation is repeated until 
the four corners have been machined, and the square hole 
finished, the work being centered on the taper plug of the 
fixture throughout the whole operation. A taper square gage 
is shown lying on top of the broach in the engraving. This 
is used for testing the fit of the holes and the accuracy of the 
work, and a most accurate fit is made on this by no means 
easy operation. In the machine in the foreground, another 
operation is being done—that of broaching the driving slots 
in the driving clutch members for the multiple disks. 
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Fig. 14. Interesting Drill Jigs for a Simple Operation 


Sizing Round Holes in the Broaching Machine 

Another unusual operation for which the broaching machine 
is here used, is that of sizing holes in hard phosphor bronze 
bushings. This material, as any mechanic who has had any 
experience with it knows, is as hard on a finishing reamer as 
anything well can be. It is tough, elastic and slippery, and 
the less there is to ream the more difficult becomes the opera- 
tion. Instead of reaming such holes, the tools shown in Fig. 11 
are used in this shop. It will at once be seen that the opera- 
tion is that of compressing the metal in the sides of the 
hole, until it has been enlarged to the finished size. The tool 
is drawn through the work. Each of the rounded rings or 
beads is a little larger than its predecessor, thus gradually 
compressing the metal the desired amount. The finished hole 
springs to a size smaller by some few thousandths than the 
diameter of the largest ring on the tool, so that the size of 
the latter has to be determined by experiment. This allow- 
ance varies slightly also, as may be imagined, with the thick- 
ness of the wall of metal being pressed. In such a part as 
that shown in Fig. 11, for instance, after drawing through 
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the sizing tool in the broaching machine, it will be found that 
the hole will be somewhat larger in the large diameter of the 
work than in the hubs. It has been found that this differ- 
ence in size can be practically avoided by passing the sizing 
tool through the work three or four times. Few pieces of this 
kind are found, however. The operation is a rapid one as 
compared with reaming. 


An Adaptable Lapping Machine 

The machine shown in Fig. 12 was built mainly in the 
factory, use being made, however, of the adjustable col- 
umns of a Taylor & Fenn sensitive drill press. This special 
machine is intended for lapping out the square holes of the 
drive, but is provided also with a rotary movement in addi- 
tion to the vertical movement thus necessary, so as to provide 
for cylindrical lapping as well. The driving pulley at the 
right gives the reciprocating motion, while the pulley at the 
left rotates the spindles through the medium of the regular 
geared speed drive. The sprocket wheels shown, driven from 
the right, are loose on the driving shaft, and carry eccentrics 
whose rods are extended to form racks engaging, through a 
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Fig. 15. Gang Drill used in Drilling and Reaming Connecting-rod Ends 


suitable clutch connection, the pinion shafts by which the 
spindle quills are fed up and down. It is thus possible to give 
a rotating and reciprocating movement to the spindles, either 
together or separately. 
Separating Piston Rings 

Another milling operation is shown in Fig. 18. It is a com- 
mon practice to make piston rings on an automatic machine 
specially rigged up for the purpose, separating the rings from 
the finished casting by means of a series of parting or cutting- 
off tools, each of which is set a little in advance of the other 
so that the rings will cut off in regular succession. The part- 
ing tool, howeyer, especially when used in severing cast iron 
work like this, having an eccentric bore, leaves a considerable 
burr. In the method of severing the rings shown here, the 
eccentric cylinder is first finished complete on the turret ma- 
chine. Then it is mounted on an internal expansion chuck 
on the face-plate of the cylindrical attachment of the Becker 
vertical milling machine, as shown. This chuck is provided 
with clearance grooves for the gang of saws shown in the 
engraving. ‘These are sunk into the cylinder, and then the 
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work is rapidly revolved, cutting out the eight rings at once, 
The saws are permanently mounted on their arbor, with sep- 
arating collars ground to the proper thickness. 


Examples of Fixtures used for Drill Press Operations 

The drilling department seemed unusually small, when com- 
pared with the size of the whole plant, and gave the appear- 
ance of being worked at high pressure. The large output re- 
quired was evidently maintained by the universal use of 
highly developed jigs for all manufacturing operations. Mul- 
tiple spindle drill presses are used to almost the entire ex- 
clusion of the single spindle type. 

Fig. 14 is interesting as showing the development in the 
jig for a comparatively simple operation—that of drilling 


Fig. 16. An Unusual Array of Automatic Chucking Machines; Thirty-one 
are used in this Department, 


the cotter pin hole in a headed cylindrical stud. In the first 
apparatus employed (not shown) the stud was pushed into a 
hole up to its head, and held there by a lever, one piece being 
done at a time. This rigging had two faults. One piece at 
a time is held, and trouble with chips and burrs was experi- 
enced, as might be imagined. An improvement on this device 
is shown in the two jigs at the right, where a base with a set 
of V’s is provided in which several of the pins may be placed, 
their heads being pressed up against the end of the V-block 
by springs. The cover being clamped down on the work, the 
parts are thus held for the drilling operation. This, how- 
“ever, was not quite easy enough to clean to suit the ideas of 
the tool designer, so the fixture shown at the left was used 
for the next tool of this kind that had to be made. Here 
hinged sides are used instead of springs as in the previous 


Fig. 17. The Engine Assembling Department 


case. These sides fold up and press the heads of the work 
against the edges of the V-block. When they are turned down 
and the cover of the V-block is raised, the top surface of the 
V-block is all clear, so that the presence of chips shows inex- 
cusable carelessness on the part of the operator. When the 
sides are folded up against the work and the cover is brought 
down, the latter, by means of wedge surfaces, presses the sides 
in, holding the heads of the work firmly in place and clamping 
them down on the V-block at the same time. 

The jig shown at work in Fig. 15 is used for drilling and 
reaming the connecting-rod holes. It is of the “four-legged 
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table” variety, with suitable clamps and hook bolts for taking 
the strain of the cut without permitting noticeable deflection 
and consequent inaccuracy in the work. A feature of the 
construction which is probably old enough, but was new to 
the writer, is the provision made for both drilling and ream- 
ing with a fixed bushing, thus avoiding the use of slip bush- 
ings of different diameters. For drilling, the jig is used as 
shown in the engraving, with the work clamped beneath the 
plate and the jig bushings above, guiding the drills. For 
reaming, the jig is reversed and a reamer is used haying a 
pilot, which passes through the work into the jig bushing 
(now on the under side of the plate) by which it is guided. 

_ Fig. 16 shows what is by long odds the largest aggregation 
of automatic chucking machines the writer has ever seen. 
There are thirty-one of the Potter & Johnston type. Prac- 
tically every turned part not made in the screw machine from 
the bar is produced on these machines. That old ‘standby, 
the engine lathe, appears to be about the rarest machine tool 
in the shop. 

Fig. 17 shows a section of the engine assembling room, It 
will be noted that machine tools are few and far between, the 
only ones in sight being a drill press, speed lathe, and two 
or three grinding stands for sharpening tools. This shows 
that the manufacturing operations have been performed with 
great exactness. The question of assembly, is simply one of 
bolting and screwing the separate parts together. The en- 
gines here shown are of the four- and six-cylinder type. The 
overhead trolley lines should be noted. 

One of the most interesting departments in this factory is 
that for testing the completed engines. This, however, de- 
serves an article by itself, and will be so treated in a future 
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AN HARLY DEVELOPMENT OF INTER- 
CHANGEABLE MANUFACTURING 


An interesting feature of trading and manufacturing in 
Siberia, also common in European Russia, is mentioned in an 
article on Siberia in the September issue of Cassiers’ Magazine. 
The system is referred to as the “‘Artel’” system. The Artels 
are combinations of artisans, representing individual occupa- 
tions and handicrafts, and are especially common in village 
communities. They are cooperative associations, the work 
being parceled out among the members and the profits on the 
work being divided among them in accordance with the rules 
of the Artel. The members carry on their work in their own 
cottages, much of the work being done in the winter time 
during the season when there is no work required for culti- 
vating of the land. One common industry is that of making 
winnowing machines used by farmers for separating the grain 
from the chaff after threshing. These are sold in thousands, 
and are manufactured both in Russia and Siberia by these 
peasant associations. The machines are very satisfactory for 
their purpose, and are sold at an extremely low price, due to 
the system of manufacture followed by the Artels. Each man 
has a special part of the machine to make, and is provided 
with a templet for its making. The parts are produced in 
lots of hundreds and are brought together from the various 
workers and assembled by another group of workmen who 
have specialized in this part of the work. This system is 
exactly the same as that known to modern industries as the 
interchangeable plan of manufacturing, but it has been in 
vogue in Russia in the form just described long before it was 
thought of elsewhere. The trade in this particular machine is 
so enormous that more than one firm manufacturing agricul- 
tural machinery has endeavored to secure a portion of the 
business, but so far all have failed because no one has been 
able to produce and sell the machines at the price at which 
the Artels are able to sell them. Of course, it is only the 
very simplest machines that can thus be made by the Artels, and 
they are not able to extend their operations in directions 
where a higher degree of skill is required, but it is neverthe- 
less interesting to note that the underlying principle of mod- 
ern shop practice has been applied to the very crudest form 
of manufacture in countries usually considered so far removed 
from industrial progress as Russia and Siberia. The recogni- 
tion and application of the principlevare the important facts 
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A CHAPTER IN THE HARLY HISTORY OF 
MACHINE TOOLS 


JOSEPH G. HORNER* 


In the lathe we see the earliest developments of machine 
tools, not only as the lathe and its allied forms are concerned, 
but because of the influence which this tool has had in the 
evolution of other types. The mandrel and its bearings occur 
in other machines, and the self-acting slide and tool-holder 
also, as well as many of the smaller details—lead screw, 


Fig. 1. Roberts Planing Machine, Table 52 inches Long by 11 inches 


Wide (1817), South Kensington Museum 


change gears, feed rods, methods of take-up, and so forth. 

The lathe preceded all other tools and influenced their design. 
Planing Machines 

After the slide-rest had become developed into a traveling 

element the principle was not long in being applied to other 
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Fig. 2. Self-acting Slotting Machine, Caird & Co., Greenock (about 1846) 


machines. First came the planing machine, pioneer of a 
long line of machines, the principal value of which is due to 
the coercion exercised on the tool by the sliding action. The 
honor of its invention appears to lie between four claimants, 
Roberts, Clements, Fox, and Murray, working during the 
period of about 1814-1820. This was a very prolific epoch in 
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the history of machine tools; an age of great inventors, 
pupils, and followers of Bramah and Maudslay. 

The planing machine by Richard Roberts of Manchester, 
now in the South Kensington Museum, Fig. 1, still bears evi- 
dence of the hand work done in fitting it up. It is chain- 
driven, the chain passing round a drum underneath, about 
the center, going thence over guide pulleys at each end, and at- 
tached to each end of the bed. The movements were oper- 
ated by) the large cross handle seen on the axis of the drum. 
The bed is cast in two parts, of angle section, bracketed and 
bolted to the legs. Its top edges are inverted vees, doubtless 
made thus with the intention of preventing lodgment of the 
chips. 

The upper work is remarkable from the fact that the tool- 
holder is nearly as large as the standards. ‘These are cast- 


‘ings slotted on the front for the clamping of the cross-slide. 


This is elevated by means of independent screws. The tool- 


slide is traversed by a feed screw. 


 Macnineer NT 


Fig. 3. Whitworth Crank-driven Planer (1868) 


During the decade 1830-1840 the demand for high-class 
machine tools became pressing and extensive, due largely to 
railway developments. The firm of Sharp, Roberts:& Co. was 
one of the earliest in the field. It had been in existence 
since 1828, having been engaged in the construction of cotton 
spinning machinery in Manchester. Roberts was the inventor 
of the firm, and he designed many lathes, machines for plan- 
ing, slotting, the cutting of wheel teeth, punching and shear- 
ing. Roberts is credited with having invented the system of 
templets and gages to secure interchangeability of parts in 
locomotives. This last would be subsequent to 1834, when 
Sharp, Roberts & Co. started the Atlas Works. 

Whitworth stands out a giant among the giants of the 
time, and his work has eclipsed in poular estimation that of 
most of his compeers. The period of his activities is marked 
by numerous improvements and inventions. But the three 
which have left the most lasting results are the standardiza- 
tion of screw threads, the method of production of a true 
plane, and measurement by micrometer instruments and by 
fixed gages. These were the advances which rendered accu- 
rate mechanical construction possible. They have been large- 
ly instrumental in the displacement of hand work in the con- 
struction of machines. They were the incentives to later de- 
velopments, and they have in some degree dwarfed Whit- 
worth’s work in the improved designs of machine tools, or 
perhaps less attention has been attracted to these. But these 
are nevertheless very prolific and very interesting. His work 
has stood the test of time so well that most of the inventions 
and improvements which he devised have never been super- 
seded. Machines, methods of manufacture, standardization, 
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measurement, and test, bear the impress of his genius; and 
the great firm which he founded stiil fully maintains the old 
traditions and high reputation of its originator. 

Whitworth seems to have been the first to design that form 
of planer in which the work remains stationary while the 
tool travels. He had patented a machine of this kind in 
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Fig. 4. Slotting Machine, Screw-driven. Front Elevation. 


Joseph Whitworth & Co. 


1835, in which the side frames carrying the cross-rail traveled 
on large wheels on rails low down on each side of the fixed 
work table. 

This Whitworth planer of 1835 was very skeleton-like, if 
judged by our standards, as indeed all the early tools were; 
but the resemblances to some features of present-day ma- 
chines are striking. The lightness of build is illustrated 
by the fact that flanges were cast on the outside of the fram- 
ing, and flanges on the traveling heads came just underneath 
them, with the object of preventing the traveling mechanism 

‘from tipping under heavy duty! 

Being a traveling head machine, provision was made by 
three sets of flanges forming ledges within the cheeks for 
receiving the work tables at three different heights. The 
ross-rail was elevated by vertical screws and bevel gears, 
and the cross-slide could be bolted at any height on the face 
of the uprights. 

The crude beginning of the screw worm drive which Whit- 
worth subsequently used on the planers and drilling machines 
may be traced to this early machine. Two square-threaded 
screws ran alongside, one flanking each upright and reversing 
the travel at equal rates. The two side screws were driven 
from bevel wheels, the transverse shaft having three revers- 
ing bevel wheels with claw clutches at the center. Curious 
recessed rollers were used to transmit the motion of the 
screw to the uprights, the edges of the rollers, which were 
set at any angle, entering into the thread spaces. From this 
device the worm-wheel engagement would naturally follow in 
time, as it did. 

This machine embodied also the reversible tool-box in a 
crude form, but reversed similarly to later ones by means of a 
cord round a pulley. The pulley was not in the axis of the 
rotating box, but on a spindle in front, whence the movement 
was transmitted through spur gears. The down-feed was ac- 
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complished through ratchet mechanism acting on a screw at 
the head of the tool holder. 

In 1887 Whitworth modified the tool-box, introducing the 
cam groove cut on the rotating body, and which when acted 
on by a pin operated by the vertical movement of the feed 
rod imparted the rotary movement. This device has re- 
mained permanently embodied in the firm’s planer tool boxes 
of this type. 

The fitting of two tools in the box to avoid the rotation of 
the holder was patented by John Roberts in 1838. In its 
essentials it is like double cutting holders of to-day, the box 
being pivoted to throw off the tool which is not in action. 

The design of planing machine which has come into con- 
siderable prominence lately, in which the tool is reciprocated 
instead of the work, was being: worked out about 1840 by M. 
Decostre, of Paris, M. Cave and Mr. Hick of Bolton. The 
first was chain operated, the second by means of a leather belt, 
the third by a steel belt. In M. Decostre’s machine two end- 
less chains were used running the whole length of the ma- 
chine. The bed was V-grooved, carrying supports, and a cross- 
rail with the tool-holder. In the machine of M. Cave an end- 
less belt ran over fixed and tension pulleys communicating 
motion through gears to two racks. 

The planing machine had been nearly crystallized in its 
present design in the forties. The method of driving still lay 
between- rack and screw, for Whitworth had then applied the 
screw drive to both planing and slotting machines. Quick 
return in rack-driven machines was effected by larger and 
smaller fast and loose pulleys driving through gears to the 
rack pinion. There were three designs of racks then. There 
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Fig. 5. Early Self-acting Slotting Machine, Screw-driven. 
Joseph Whitworth & Co. 


Side Elevation. 


was the simple single rack, there were the two racks bolted 
to the under side of the traveling table with the teeth set to 
hit-and-miss, and there was the stepped rack with three steps, 
each step having its teeth equal in length of face to one-third 
the width of the rack, being set behind its fellow at a distance . 
equal to one-third of the pitch. This was introduced by a Mr. 
Collier of Manchester. 
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To the screw reversal the objection was that the return 
speed was not accelerated, the bevel wheels being of equal 
sizes. Mr. Shanks of Johnstone modified the gear by placing 
two bevel wheels of different sizes on the end of the screw, 
the diameters of which bore the same relation to each other 
as the speeds of cutting and reverse did. These were oper- 
ated by pinions on solid and hollow shafts, and the device 
has been fitted to many machines. 

The earliest Whitworth screw did not engage with nuts as 
at present, but with worm-wheels, being the same device as 
the rack worm-wheel applied to the lathe lead screw, but 
duplicated. Two worm-wheels on opposite sides of the screw, 
and having their spindle bearings secured to the under side 
of the table, were revolved by the rotation of the screw, and 
thus carried the table along. The same method was applied 
to the spindles of drilling machines. The device was first 
applied by Whitworth in 1835 for the motion of the carriage 
of a self-acting spinning mule. 

A favorite type of small planing machine in and around 
the Manchester district is the crank-driven design. One of 
these of date of 1868 by Whitworth & Co. is shown in Fig. 3. 
It is driven by a cone pulley through crank-pin and slotted 
link, adjustable for stroke, and giving quick return. The 
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Fig. 6. Slotting Machine. 


Joseph Whitworth & Co. (1874) 


slotted link is provided with a connecting-rod, one end of 
which is attached to the table. The feed is operated from an 
‘edge cam keyed to the crankshaft. This rotates at each end 
of the stroke through bevel gears the cord pulley at the bot- 
tom of the upright. The cord fixed to this pulley passes 
round the several pulleys shown, and gives a variable hori- 
zontal feed by means of the ratchet gear on the end of the 
cross-Slide, and a variable vertical and angular feed by ratchet 
gear on top of the tool slide. : 

At an early period the American planing machines were 
improved and developed on different lines from the English 
ones. Some of the early chain machines remained in use in 
England, and in the States as late as about 1880, side by side 
with many of the improved forms which are even now re- 
garded as modern. The Sellers’ drive was then in existence 
—the spiral pinion working diagonally in its rack, an im- 
proved form of Bodmer’s worm and rack.’ The rack-and-pin- 
ion drive was also in use. The plain rack and the stepped 
rack divided favor in England, but the pinion was always 
small, with a tendency to lift the table. The large driving 
or bull wheel was early adopted in America. The single belt 
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for driving and reversing was early abandoned in America for 
two belts, one driving, the other for reversing; and high 
speeds and narrow belts also were adopted, and the shifting 
of one belt at a time. The feed gear was operated from the 
driving gears instead of by tappets on the table. 


Fig. 7. Slotter driven by Steam Engine. Joseph Whitworth & Co. (1867) 


Mr. Richards has a hit in an old pamphlet at the ornamen- 
tation which was a common feature in early machine tools. 
He said “The strains that fall upon the standards of planing 
machines are so obvious that there should be no difficulty in 
determining the best form; but these standards offer so invit- 
ing a field for architectural ornament that only a few tool 
makers forbear adding some filigree work. The beads, 
moldings, and ornaments of cast-iron machine parts were 
long ago discarded by the better class of engineers, and are at 
present seldom seen except in New England or in France. 


Fig. 8. Special Slotting Machine with Lateral Feed. Joseph 
Whitworth & Co. (1865) 


As a rule the want of good fitting and want of true propor- 
tions in machine tools is directly in proportion to the amount 
of attempted ornament.” 

Three large wall planing machines were among the equip- 
ment at Soho. The largest covered a wall space of 27 feet 
by 9 feet. The traversing screw was 4 inches diameter, of 
54-inch pitch, double threaded, and the nut of 2 feet in length 
embraced only the upper part of the screw. An interesting 
feature was the double cutting tool-box of the rocking type 
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reversed by a trip lever, and it carried four tools, two facing 
in each direction. 

The Richards side planers were first described in a pamphlet 
printed in Philadelphia in 1882. They are there termed com- 
bination, or compound planing machines, because they per- 
form the functions of both planing and shaping machines, 
and the features there described, now familiar, had the claim 
of novelty: ‘The time required to fasten work is not one- 
half as much as with a common machine. The tools always 
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Fig. 9. Shaping Machine designed by James Nasmyth. South 
Kensington Museum 


operate at the same level, and the range of movement is nearly 
as accurate as with crank motion. The stroke is as complete 
at 2 inches as at 50 inches.” The entire absence of gear wheels 
is mentioned, and the noiselessness of running. Two sizes of 
machines only were made at first, one to plane 50 inches by 
20 inches, weighing two tons; the other to plane 60 inches 
by 25 inches, and weighing three and a half tons. Mr. J. 
Richards, who did so much for machine tool development in 
America, early advocated the fixed 'work, and the traveling 
tool embodied in his side planer. He said in a paper pub- 
lished in San Francisco in 1880: “When work becomes many 
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Fig. 10. Compound Planing Machine or Shaper. 


times as heavy as the implements required to cut it, there are 
good reasons for moving the tools instead of the piece. The 
principle is traceable through all machine tool practice of 
our day, but is especially marked in the case of planing appli- 
ances. Mammoth machines with running platens to plane 
eight, ten, or twelve feet square are now seldom made except 
in this country. Four feet square may be called an economic 
limit for moving platen machines. A large sole plate 
with portable tools for planing and boring is in most cases 
all that is required.” 
Slotting Machines 

The slotting machine was invented by Richard Roberts, but 

the idea was borrowed from a machine by Maudslay used for 
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cutting the mortises in ship’s blocks. Roberts’ machine was 
in general appearance and design similar to present-day ma- 
chines, but there was no quick return. Nasmyth, seeing the 
objection to the limitations in diameter due to the presence 
of the gap, designed in 1836 a table machine in which the 
slotting ram was placed below in a pit. The advantages 
which he claimed were that it was capable of operating upon 
wheels of any diameter, that it would take a much deeper 
cut, there being an entire absence of any source of springing 
or elasticity in its structure, that it operated with more pre- 
cision, occupied less space, and did not cost above one-third 
of the other machines. This might be regarded as the proto- 
type'of the keyway seating machines. 

There was a slotting machine at Soho foundry attached, 
like so many of the machine tools there, to the wall. The base- 
plate, with table and slides was on the floor. The ram moved 
in dovetailed slides, and was driven by a single threaded 
screw of 414 inches diameter and 1 inch pitch, the cutting 
and return movements being effected by a nest of bevel gears 
at the top of the machine. The screw ran in a nut at the 
head of the ram, the weight of which was counterbalanced. 
Power feeds were fitted to the table slides. 

The early form of slotting machine was obviously an adap- 
tation of the planer, but crank-driven. Though it had no 
quick return, and no self-acting table feeds it had the two 
rectilinear and the circular movements imparted by hand, and 
a tilting table, and thus marked a very great advance in the 
methods of the machine shop. An example by Caird & Co., 
Fig. 2, previous to 1847, is curious for its architectural 
features, its fluted column, and architrave on the overhanging 
head. 

One of Whitworth’s early slotting machines with the ram, 
screw-driven as préviously mentioned, Figs. 4 and 5, avoided 
the difficulty of the obstruction of the standard by employing 
two uprights bolted to the base, and leaving a clear space be- 
tween them from front to back. Two stretchers bolted be- 
tween the uprights provided the guides for the ram. Fig. 6 
is a similar machine of date 1874. 

Among the tools at the old Lambeth works was a slotting 
machine by Sharp, Roberts & Co. of Manchester, bearing date 
1840. The framing was arched at the top. A six-stepped belt 
cone drove the ram through a slotted crank and connecting- 
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rod arranged at the back, but at the side of the main frame 
which was a very skeleton-like affair. The table was pro- 
vided with all motions, including the circular, and an elevat- 
ing motion of its base between the main framing. Feed was 
self-acting from a cam on the cone shaft. A trunnion fitting 
to the table provided for taper slott{ng. 

A large Whitworth slotting machine (1867) for general 
and locomotive work is shown in Fig. 7, driven by a steam 
engine with governor attached. The stroke was about 4 feet. 
The tool ram is actuated by means of a quick threaded screw 
from the drum of the engine crankshaft by shifting belt to 
top pulleys, thence through bevel gear for the cutting stroke, 
and miters for quick return. The bottom of the main screw is 
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fitted with small bevel gears giving motion to a worm and worm 
wheel which rotates the slotted disk. This is provided with 
tappets adjustable for length and position of stroke. The 
tappets actuate the long vertical shaft, the top of which is 
coupled to the belt striking gear, and the bottom to the vari- 
able reversible feed motion in the longitudinal, transverse, 
and circular directions. The table is 6 feet 6 inches diam- 
eter and the distance between the uprights is 8 feet 6 inches. 

A Whitworth machine which embodies features of the 
shaper and slotter is shown in Fig. 8. It was a special slot- 
ting machine (1865) made for slotting out the port holes in 
the cylinders of locomotives, and doing ordinary work on the 
table of the machine. The tool ram is driven from a balanced 
counter-shaft by means of the singie pulley seen at the back 
of the head, thence through the spur gears, slotted disk, and 
connecting-rod, adjustments for length and position of stroke 
being provided for. The variable feed is operated from an 
edge cam on the disk shaft through the slotted lever seen on 
the right-hand side of the head; thence by ratchet wheel, 
miter wheels, and revolving nut on the screw in the bed, for 
longitudinal feed; and by the left-hand ratchet gear, miter, 
and screw, for the transverse feed. 

Shaping Machines 

Nasmyth invented the shaping machine in 1836 with the 
object of tooling the smaller details which were not suitable 
to go on the planing machines. It was known as “Nasmyth’s 
steam arm,” of which the arbor for segmental work formed 
an important element. Said he: “None but those who have 
had ample opportunities of watching the progress of executing 
the detail parts of machines can form a correct idea of the 
great amount of time that is practically wasted and unpro- 
ductive, even when highly skilled and careful workmen are 
employed. They have so frequently to stop working in order 
to examine the work in hand, to use the straightedge, the 
square, or the calipers, to ascertain whether they are ‘working 
correctly.’ During that interval the work is making no 
progress; and the loss of time on this account is not less than 
one sixth of the working hours, and sometimes much more; 
though all this lost time is fully paid for in wages.” 

An early form of the Nasmyth shaper, hand operated, is 
in South Kensington, Fig. 9. A somewhat later design, power 
driven, is illustrated by the drawing Fig. 10. This was termed 
a compound machine, because it included circular tooling on 
the mandrel, which did away with a deal of hand chipping 
and filing on lever ends and similar work. It had no quick 
return at first. Whitworth was the first to fit that. It was 
just a short stroke machine substantially like present day suc- 
cessors only of rather bizarre appearance. It was belt-driven 
on cones, with adjustable stroke and self-acting feed to the 
arbor. 

Yet the original of the shaper may be traced to a machine 
in Maudslay’s shop. Two girders supported on legs carried 
the sliding work bed, over which the the tool-box was traversed 
and reciprocated between two round bar guides. These 
movements were derived from a large cord-driven stepped 
pulley, crank and connecting-rod, to the tool-box. ‘The latter 
with its guides could be adjusted vertically by four screwed 
pillars, with nuts above and below the bosses of the guide bars 
which fitted over the pillars. An interesting feature is that 
the tool box was rotated through 180 degrees at the end of 
each stroke, to cut on each stroke. 

*% * * 

The question of supplying power to Paris by means of an 
electric generating plant at the Rhone falls now appears to 
have reached the stage of probability. It is planned to trans- 
mit 150,000 kilowatts direct current at a voltage of from 120,- 
000 to 200,000, although there is doubt on the question whether 
the three-phase system would not be preferable. The capital 
cost for the whole project is estimated at $20,000,000 and an 
important factor yet to be decided is whether it will be possi- 
ble to deliver current at the capital at lower cost than when 
generating locally by steam. It is, however, probable that 
manufacturing towns would grow up around the falls, simi- 
larly as has been the case around Niagara, and in this case 
the project of establishing a large power station would be 
entirely feasible. 
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BEAM CALIPER FOR WHEEL WORK 


WALTER DE SANNO* 


_ While running a wheel lathe, I designed the caliper shown 
in Fig. 1. While this tool was intended for wheel work, it 
ig also useful for general work when made in smaller sizes. 
The steel beam of the caliper is provided with one-inch 


graduations for about one-third its length. A sliding scale- 


A is used to give fractional measurements. Fitted to the beam 
are two arms B and ©. The arm C is fixed while B is mova- 
ble. Fitted in the ends of these arms are tool steel pieces D, 
which are hardened and ground to size. The length of each 
of these pieces is exactly 4 inches. For driving wheel work 
the arms B and C should be about 10 inches long, and made 
light and strong. The sliding scale, which fits in a groove 
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Fig. 1. Beam Caliper for Inside and Outside Measurements 


in the beam, is attached to the movable head F. This scale 
is graduated in thirty-seconds, and for a distance of 1% inch 
on either side of the two extreme inch marks, the gradu- 
ations are in hundredths. The head H holds a knurled nut, 
by means of which fine adjustments are made. 

To illustrate the method of using this caliper we will 
assume that the largest wheel.in the set has been measured 
preparatory to turning. The sliding scale is then adjusted 
until the first inch mark coincides with the edge J of head B, 
which edge is used for all measurements. The scale is secured 
in this position, and the smallest wheels in the set are found. 
These are generally the main wheels. The sliding scale shows 
the difference in size between the largest and smallest wheel, 
and it is also useful in showing just what the reduction is 
when turning. By measuring the largest part of a wheel, 
setting the scale at any inch mark, and then measuring the 
smallest part, the amount of wear is easily ascertained. The 
depth of a flat spot can also be accurately measured by cali- 
pering the surrounding surface, setting the scale, and then 
with it measuring the depth of the depression. For boring 
tires where standard gages are not available, this form of 
caliper can be used. The wheel center is first measured, and 
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Fig. 2. Method of Stiffening Steel Beam of Larger Calipers with Wood 


the inch mark on the scale is then set to exactly coincide 
with the edge J, after which the scale is fastened. As the 
pieces D are each, in this case, 4 inches long, the head B is 
moved exactly 8 inches, plus the amount to be allowed for 
shrinkage; the outer ends of points D will then be set cor- 
rectly for boring the tire. When turning a wheel center to 
fit a tire, this operation is reversed; that is, the tire is cali- 
pered and the head B moved outward the required amount. 

The beam of the caliper shown in Fig. 1 is steel and the 
tool takes in 31 inches. Calipers of larger size have stiffen- 
ing ribs R of wood as shown in Fig. 2. By referring to Fig. 1 
it will be seen that the end of the beam extends beyond the 
head C. This is to protect the measuring point, as the end 
of the bar would strike first if the tool were dropped end- 
wise. This caliper will be found very handy in a locomotive 
shop. 


* Address: 1503 Thirty-eighth Ave,, Fruitvale, Alameda Co., Cal. 
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AUTOMOBILE FACTORY PRACTICE* 


THE DAYTON MOTOR CAR CO., DAYTON, OHIO 
ETHAN VIALLt 


The recent hard times, as many in the machine tool line 
have known them, have as a rule, been regarded as a huge 
joke by the big automobile builders, for a large majority of 
them have run full or double time and then could not fill all 
their orders promptly. So far behind have many of them 
been that they had to get some of the parts made elsewhere, 
and the Dayton Motor Car Co., Dayton, Ohio, maker of the 
Stoddard-Dayton automobiles, has been no exception in this 
respect. In fact, the company has found it necessary to 
-extend its plant by the erection of an immense steel and con- 
erete structure, now nearing completion, that will nearly 
double its already tremendous capacity. 

This firm actually makes, as the word is understood in the 
manufacturing world, about 95 per cent of its car, which is 
a high percentage when one considers the average auto- 
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Fig.3. Facing the End, breaking the Inside Edge and boring out the Piston 


mobile shop, or even some of those of national reputation, 
which in many cases are little more than assembling plants. 
The firms in the same class with the Dayton Motor Car Co., 
when it comes either to size, methods, quality, or output can 
be numbered on the fingers, with several to spare. 
ing department alone is as large as some good-sized factories. 
Here everything in the nature of a forging which is used on 
the automobiles, with the exception of the crank-shaft, is 
made; even the big elliptical side springs are made up com- 
plete in this department from the plain steel strips to the 
finished article which is tested out in actual service. 

This firm is also one of the few which has its own foun- 
dry, thus insuring a more nearly uniform product than can 
be obtained from a jobber. Then, too, the body tops are cut, 
sewed and finished and cushions are made in their respective 
departments. Wood is bent into shape for the bodies and top 
braces and, of course, all painting and finishing is done in 
the plant. There is, besides the complete line of manufactur- 


*For additional information on this subject. see ‘Machines and 
Tools for Automobile Manufacture,” June, 1909, and articles there 
referred to. . 
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ing departments, a big garage and repair shop maintained 
especially for the quick repairing of disabled machines of 
their own make that may be shipped or brought in. 

Crowded as are the conditions in the factory just at present, 
the shop practice itself stands out clear and strong, the 
equal of anything in the country. This does not mean that 
every machine jis original or built especially for the work 
to be done, for at the present stage of the automobile busi- 
ness this is no longer necessary, but where special machines 
or tools have been needed they have been built, and built 
in a way that speaks well for their efficiency and length of 
usefulness. 

The most vital part of an automobile is the motor and it 
is around this part of the machine that the interest of a 
mechanic usually centers. Many of the parts cannot, for lack 
of space, be followed through the various routes they take in 
the shop, but the practice of different factories varies to such 
an extent regarding piston rings, pistons and cylinders, that 
these parts will be taken up pretty much in detail, and a few 
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Fig. 4. Jig for Drilling the Wrist-pin Hole in the Piston 


other more or less important or interesting points will also 
be touched upon. 
Making Piston Rings 

Piston rings go through comparatively few separate opera- 
tions, as three of the operations are done simultaneously on 
one machine. The piston-ring casting is made with three 
large flanges or lugs on one end for the purpose of bolting it 
to the face-plate. The holes in these lugs are laid out by 
hand and drilled in a drill press and the casting is then bolted 
to the face-plate of a Gridley semi-automatic piston ring ma- 
chine which is shown in Fig. 1. This machine bores out, 
turns eccentric and cuts off the rings, all the operations going 
on at once. The motion of the turning-tool carriage which 
turns the outside of the casting eccentric while the inside is 
bored concentric, is obtained by a cam on the back of the 
face-plate. After leaving this machine, the rings are taken 
to the grinding department which is in charge of Mr. C. A. 
Smith, and placed one at a time on the magnetic chuck of a 
Heald grinder, and the sides are ground. They are next 
split with a milling saw and are then ready for the finishing 
of the outside, which is done by filling the cast-iron sleeve, 
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shown in Fig. 2, with the split rings, placing it over the 
mandrel, putting on the loose flange and screwing on the nut. 
The sleeve is then removed, the mandrel placed on centers 
and the outside of the rings ground. The rings are now 
ready for the final inspection from which they are passed 
to the assembling department. x 

All of the operations on piston rings which have been just 
described, as well as the following ones on pistons, except the 
grinding operations, are done in what is known as the screw 
and turret department, in charge of W. F.jHittle. 

The Piston Processes 

The first machining operation done on a piston, is to place 
it in a four-jawed lathe chuck as in Fig. 8, with the open end 
outward, and true it up by the cored hole. The outer end 
is then faced off, the inside edge broken or beveled slightly 
with the same tool and the inside bored out to the wrist-pin 
bosses by the boring head shown in the tail spindle. The 
casting is next placed in the drilling jig, Fig. 4, and the 
wrist-pin hole is drilled. The work is located in the jig by 
means of a plug which fits the hole just made by the boring 
tool. Next, the piston is placed in a Gridley automatic and 


Fig. 5. Lathe equipped with Forming Slide for Turning Spherical 
End of Piston 


the outside, the piston ring grooves, and bedy clearance are 
turned. The piston is held in the machine by means of a 
stub mandrel, on the nose of the spindle, to which it is fast- 
ened by a long eye-bolt running through the spindle and tight- 
ened by a hand-wheel at the back. A short piece of heavy 
iron. rod is also inserted through the wrist-pin hole in the 
piston and the loop of the eye-bolt. The piston is steadied 
on the cut by a follow rest. 

From the automatic, the piston is taken and placed in the 
hollow chuck shown in Fig. 5, and the closed end rounded. 
The cross-slide of this lathe is especially fitted with a bracket 
A carrying a roller which is pressed against the former B 
by the heavy spring C. On being taken from this lathe, the 
piston is placed in another and held in the same way as on 
the automatic, while the end is centered and the ring grooves 


Fig. 6. Jig in which Wrist-pin Holes are Senay 
are carefully trued and sized. The piston is then placed in 
a Brown & Sharpe grinder, between a large and a small cen- 
ter and the outside ground to size; then it is inserted in the 
jig shown in Fig. 6 and the wrist-pin hole is reamed out. 
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The final machining operation is to place the piston in the 
special machine Fig. 7, for the purpose of milling out the 
space between the wrist-pin bosses for the end of the con- 
necting-rod. In this machine the work is held and located 
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Fig. 7. Special Machine for Milling the Space between the Wrist-pin Bosses 


between V-jaws with plugs inserted in each end of the reamed 
wrist-pin hole. The mechanism operating the mills is too 
plainly indicated to need further explanation. Just before 
the last inspection, the pistons are placed in the jig shown 
at B, Fig. 8, and the wrist-pin hole is carefully hand-reamed 
with a pilot reamer. 
Machining Cylinders 

Cylinders of the several types used on the different models 
of Stoddard-Dayton motors, are all. machined in the machine 
shop which is in charge of Mr. Walter Sigler. These cylin- 
ders are of two general types: One having the water jacket 
cast in one piece around the cylinder with no openings other 
than the pipe openings, while the other type has a large open- 
ing fitted with a removable cover, both types being cast in 
units of two cylinders each; so made that they may be easily 
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Fig. 8. Reaming Jigs for the Crank End of the Connecting-rod, and 
the Wrist-pin Hole in the Piston 


grouped in multiples. 
first-mentioned type, consists in boring out the cylinders on 
a regular Beaman & Smith cylinder boring machine Fig. 9. 
This machine is arranged to hold four two-cylinder units at a 
time; two of the units being in position for boring while the 
other two are being set into the fixture. After one set has 
been bored,-the fixture is reversed and in this way no time 
is lest in setting up the work. The second operation con- 
sists of drilling and reaming the valve holes in a turret-head 
drill press Fig. 10, the cylinder unit being held in a jig as 
shown. In the third operation, the water-pipe holes are 
drilled and tapped, and then the cylinders are strapped onto 
an angle-plate and the spots for the exhaust pipe flanges are 
surfaced off in a vertical mill. They now pass through sev- 
eral minor drilling operations before they are ground and 
given their final inspection. ; 

The second mentioned type of cylinders, having the water- 
jacket covers on the sides, are bored out on the Beaman & 
Smith machine in the same way as the first type. The cover 
seats are then surfaced off in a mill and the cover holes 


The first machining operation on the 
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drilled and tapped using the jig shown in Fig. 11. The work 
is next placed in the indexing or tilting jig, Fig. 12, and the 
valve holes drilled, bored and reamed. In all, ten holes are 
finished in this jig. Instead of using an angle-plate to hold 
these cylinders while surfacing the exhaust pipe flange spots, 
as in the first instance, they are placed in a special fixture 
shown in Fig. 14. 


HAH RRAY 


Fig. 11. Drilling and Tapping Holes for Water 
Jacket Cover 


Fig.14. Fixture for Holding Cylinder while facing Exhaust Pipe Flange Bosses 


After all the machining operations are finished, these cylin- 
ders are sent to the grinding room and the water-jacket cover- 
seats finished smooth and true on a Besly disk-grinder, as 
shown in Fig. 13. The cylinder bores are ground on a Heald 
grinder. © 

Before being assembled in the motor, the cylinder water- 
jackets are tested under seventy pounds water pressure, as 
shown in Fig. 15. This is done by stopping up all openings, 


Fig. 12. Tilting Jig for Holding Cylinder while 
Drilling and Reaming Valve Holes 
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leather padded covers being clamped over the two large ones, 
then filling the jacket with water, attaching a pressure gage, 
connecting to an air hose and running the pressure slowly 
up to seventy pounds, all the time watching for any indica- 
tion of a leak from a crack or a flaw. A similar preliminary 
test is also made in the machine shop on all cylinder water- 
jackets before machining and after boring out the cylinders. 


an. 


Fig. 13. Finishing Seats for Water Jacket Cover 
on a Besly Disk Grinder 
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Fig. 15. Testing the Water Jackets 


After the connecting-rods are drilled and reamed in a box 
jig, the final reaming is done in the motor part assembling 
department, the jig shown at A, Fig. 8, being used for this 
purpose. 

Cover-seats on the differential cases, are surfaced off on a 
Becker-Brainard vertical milling machine as shown in Fig. 
16, only the cross and table feeds being used to mill the 
almost circular rim of the cover seat. 
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Push-rod fork-ends are milled with a gang mill, eight at 
a time, on a Le Blond milling machine as in Fig. 17, the 
clamps of the jig being arranged so that the tightening of 
one nut clamps two rods as shown. 

Milling Drive-gear Clutch Teeth 

In Fig. 19 is shown the way the three clutch-teeth are milled 
in the gear-clutch end of the drive-gear sleeve, using a three- 
spaced indexing jig. Fig. 20 shows the same sleeve reversed 
for milling the teeth in the drive-shaft end, while Fig. 21 
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shown lying on top of the crank-case in Fig. 24 being used. 
This unusual way of finishing the bearings, saves hand scrap- 
ing and does a better job in far less time. 

In the motor parts assembly department, in charge of 
Mr. L. C. Miller, there are a number of interesting things de- 
vised to expedite assembling; one of them, shown in Fig. 18, 
is an old paint-press made over to compress the valve springs 
so that the retaining washer and cotter-pin can be easily 
placed on the end of the valve stem, when assembling the 


Fig. 16. Facing Seats of Differential Covers 
in a Vertical Milling Machine 


shows the way the clearance is milled on the teeth. A wedge 
is inserted under the bottom of the fixture so as to give it the 
proper angle, and a wider mill is used. It will be noted that 
clearance is shown on the teeth in all three engravings. This 
is because a finished sleeve was used while taking the pic- 
tures, no partly finished ones being available, but of course 


Fig. 17. Milling Eight Push-rod Fork Ends 
at One Time 
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Fig. 18. Device for Compressing Valve Springs 
when Assembling Cages 


valve-cage parts. The engraving shows a lower valve-cage 
and parts in position in the press ready for the compression 
of the spring and the placing of the washer and cotter-pin. 

Crankshafts are held as shown in Fig. 25, while fitting the 
connecting-rods, which is much better than the usual method 
of holding them in a vise. 
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Fig. 19. Milling Clutch Teeth in Gear-clutch End 
of a Drive-gear Sleeve 


in actual work the clearance is milled in the order given. 

Small valve cams are milled on a Garvin milling machine 
fitted with a Brown & Sharpe cam attachment (Fig. 22); they 
are then ground on a Special grinder. On the new models, 
however, the cams and shaft are forged in one solid piece 
and are to be ground on a new, special grinder, now almost 
completed. 


Crank-shaft bearings are bored out and then hand reamed , 


in the reaming jig shown in Fig. 23; they are then broached 
out on a La Pointe broaching machine, the broach and guides 


Fig. 20. Milling Clutch Teeth in the Drive-shaft 
End of the Sleeve 


Fig. 21. Milling the Clearance on the Clutch Teeth 
of a Drive-gear Sleeve 


The adjustable motor assembling stands Fig. 26, are as 
convenient as any I have seen in use anywhere. As the 
engraving shows, the bed of the motor is bolted to the stand 
top which may be placed in a horizontal, 45-degree or verti- 
cal position on either side, as desired. 

The forging department or steel shop as it is called, in 
charge of Mr. F. E. Sellars, is one of the most complete of 
any similar department of an automobile factory in the coun- 
try. It is fitted with big steam hammers, board drops, forg- 
ing machines, punch presses, bulldozers, special benders and 
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Fig. 22. Milling Small Cams on a Machine equipped with Brown & Fig. 23. Reaming Jig for Hand Reaming Crank-shaft Bearings after 
Sharpe Cam Attachment s the Boring Operation 


Fig. 24. Special Broach for Broaching Crank-shaft Bearings after Fig. 25. Bench Clamps for Holding Cranks while Fitting the 
they are Reamed Connecting-rods 
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Fig. 28. Apparatus for Testing Magnetos Fig. 29. Various Gages used for Testing Crank-shafts 
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heating furnaces, and everything that is used that is a forging, 
as was previously stated, except crankshafts, is made here. 
Even the long, channeled frame-slides are formed out of the 
heavy steel bands in which form they come from the steel 
mills, and the holes in them are punched, using a big templet 
as a guide instead of laying out the holes and drilling as fre- 
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charge of Mr. M. Manny will probably be of the most interest 
to readers of Macuinery. In this department, purchased 
parts are given an especially careful test as to material, work- 
manship and efficiency. Magnetos and their timers are care- 
fully tested as shown in Fig. 28. This apparatus consists 
principally of a board with spark-plugs numbered to corre- 


Fig. 30. Apparatus for Testing Carbureters 


quently is the case. This department also contains the most 
complete barium-chloride tool-hardening plant in the West, 
with the possible exception of that of the Firth-Sterling Steel 
Co., in Chicago. A partial view of this department, show- 
ing the oil heated crucible furnaces used for melting the 
barium chloride, is shown in Fig. 27. 
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Fig. 32. Piston Gages 


The motor testing department, in charge of Mr. George 
Gorton, is also very complete, being fitted with all the neces- 
sary testing apparatus and a French manograph. As in all 
factories doing high class work, the testing and inspecting 
departments are the ones on which the reputation of the 
product depends, for no matter how good the design is, if 


Fig. 34. Some of the Parts which are tested by the Templet Gages 


the testing or inspecting is not thorough, the good designing 
soon is lost sight of by dissatisfied users. Recognizing this, 
the most rigid inspection is given all parts between each opera- 
tion and before they are used or sent out. Of all the in- 
specting departments, that of the motor parts inspection in 


Fig. 31. Spring Testing Device 
spond to the number of cylinders to be operated. These 


plugs are joined to the timer by suitable connections and a 
crank is fastened to the spindle of the magneto, so that by 


turning this crank and watching the resulting sparks, the - 


tester can easily see if the spark-plugs respond in the cor- 
rect order and with a spark of the proper “fatness.” 


Fig. 33. Group of Miscellaneous,Templet Gages 


Crankshafts are tested on the large surface-plate shown in 
Fig. 29, the parallels, limit gages, indicators, scales and parts 
shown being used. 

Carbureters are tested for leakage as shown in Fig. 30, a 
gasoline tank and pump to give the proper pressure together 
with a pressure gage and suitable fittings making up the 


Fig. 35. A Number of Gages used in Testing Motor Parts 


apparatus. Schebler carbureters are tested at 84 pound pres- 
sure, and Stromberg’s at 2 pounds. 

Valve and push-rod springs, are tested as shown in Fig. 31. 
These springs are tested according to certain tabulated data. 
For instance, the spring shown must give a pressure of 60 
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- pounds when compressed to 2% inches, a slight variation 
being, of course, allowable. 

Pistons are measured for diameter, and the angularity and 
size of the wrist-pin hole, the length of the piston, the depth, 
spacing and size of the grooves are tested with the gages 
and templets shown in Fig. 32. 

A group of flat metal templets, used for various purposes 
is shown in Fig. 33, and the way some of them are used for 
_ testing pump and other parts is shown in Fig. 34. 

‘At A, Fig. 35, is a device for testing the center distance 
and proper meshing of the timing gears, the small gear being 
mounted on an eccentric pin with a small lever attached, 
and the center distance being obtained by calipering the cen- 


Fig. 36. Cylinder Bore Limit Gages 


ters when the gears are properly meshed. At B are two 
rocker-arm contact gages; C! is for testing small pump gears, 
the disks being used to test the accuracy of the pins from 
time to time; at D are two flywheel bore and drilled hole 
gages; at H are two Brown & Sharpe limit plug-gages and at 
F is a valve plunger guide and gage. 

Fig. 36 shows a cylinder and three bore gages. The mid- 
dle one is standard, the one at the left is 0.002 inch small, 
and the one at the right is 0.002 inch large, while in case 
of doubt the inside micrometer is used. 
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Fig. 37. Method of Testing Connecting-rods 


Connecting-rods are tested as in Fig. 37, the pins in the 
plate being exactly the proper distance apart and of the cor- 
rect diameter. The surface gage is used to test the amount 
of offset at the large or crank end. 

In preparing this brief description of a few of the interest- 
ing things to be found at the Dayton Motor Car Co.’s plant I 
am especially indebted to Mr. Harry Tuttle, Chief Engineer 
Edwards, Supt. Houk, and also to Mr. A. C. Miller, the well- 
known racing man, who acted as guide. 

* * * 


According to the London Financial. Times a new patent law 
was enacted in Austria last December which came into force 
in June this year. This law contains a section similar to 
that of the new British patents act by which patents in Aus- 
tria will be revocable at the expiration three years from the 
date of publication, without any notice, if the patent is not 
worked in Austria to an adequate extent. 
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FACH-PLATE FOR ECCENTRIC PISTON RINGS 


CONTRIBUTOR 


The design of a special plate to be secured to an ordinary 
face-plate for holding any work to be either bored or turned 
eccentric, is shown in Fig. 1. When turning eccentric piston 
rings, for example, any degree of eccentricity can be obtained 
from zero to the maximum amount that the plate is designed 
to give, and, in addition, all the operations such as boring, 
turning and cutting off the rings can be performed at one 
setting of the casting. 

The construction of the plate is clearly shown. in Fig. 1. 
The outer part C, to which the work is attached, is secured 
to a plate D by the bolts EH and F. The bolt F acts as a ful- 
crum for the plate C, which swings upon it to either of the 
extreme positions of eccentricity indicated by the dotted 
lines B.. The hole in the part D, for the bolt #, is elongated 
as shown in the elevation so that the bolt is free to move 
when the plate is being set over for eccentric turning or 
boring. The spring H serves to keep the faces of the two 
plates in contact when the nuts are slacked off to permit 
the plate C to be moved. This prevents the possibility of any 
dirt getting between the plates. Assuming that it is first 
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Fig. 1. Special Lathe Face-plate for Turning Eccentric Rings, etc. 


necessary to turn a piece of work, the casting would be set 
true by the outside, with the locating plate C in its central 
position A, in which it runs true with the face-plate proper. 
After the turning operation, the two nuts on bolts H and F 
would be slacked off slightly, and the locating plate pushed 
over the required amount. The nuts would then be tightened 
and the inside bored to the size required; the outside, of 
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Fig. 2. Cutting-off Tool for Piston Rings 


course, would be running eccentric. By graduating the plate 
as shown at G, it can be quickly set to any desired amount 
of eccentricity. 

The tool-holder shown in Fig. 2, which is equipped with 
circular cutters, may be used to part the rings to the correct 
width, As will be seen in the illustration, the distance pieces 
D determine the width of the rings.- These distance pieces 
should be made of mild steel as it affords a better surface 
erip than if hardened steel were used- The shape of the 
cutters is shown by the outline to the left of the engraving. 


* * * 


The number of automobiles in use in Germany slightly ex- 
ceeds 20,000. The number in use in the United States has 
been estimated to be 160,000, or twice the number of the auto- 
mobiles in use in the whole of Europe, There are 69,000 
automobiles registered in New York state alone. In a state- 
ment recently published by the American Motor Car Manufac- 
turing Association, the number of concerns building automo- 
biles in the United States is given as 253, and the capital 
invested in the automobile industry, including that of kin- 
dred trades, sales-rooms, garages, etc., is nearly $200,000,000. 
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SUGGESTIONS FOR A MODEL BLACK- 
SMITH SHOP* 


JAMES CRANt 


Buildings for manufacturing purposes are as a rule con- 
structed more or less in accordance with recognized standards 
that have been adopted on account of their adaptability for 
the particular class of work they are to be used for. In 
plants of the larger machine-building concerns and similar 
industries usually all buildings are of the same general style 
throughout with the exception of the blacksmith or forge 
shop, which is often entirely different. Why this should be, 
no good reason is apparent from a practical point of view, as 
‘the style adopted is often less suitable for the purpose than 
that of the other buildings, and the result is that very often 
blacksmiths and forge men have of necessity to work under 
conditions that are anything but an incentive to the best 
results. Workmen, no matter what the nature of their occu- 
pation may be, will do more and better work under pleasant 
and attractive conditions than they can be expected to do in 
a gloomy atmosphere. In this respect blacksmiths are no 
exception to the rule. As their art is indispensable to all 
other industries, a few practical suggestions that would have 
a tendency, if adopted, to reduce cost, increase and improve 
production for the employer, and bring about better conditions 
for the blacksmith, may not be out of place. 

The principal essentials of a blacksmith shop where maxi- 
mum production at minimum cost is expected are light, 
ventilation, sanitary arrangements and sufficient space to ac- 
commodate a full equipment of machinery and appliances 
systematically arranged and installed. What the writer con- 
siders a basis that could be worked from in constructing, 
equipping and arranging blacksmith shops from a few torges 
capacity to the largest is shown and described in the follow- 
ing: 

Foundations and Walls 

To begin with, the foundation has first to be considered. 
Where a rock bottom can be had very little preparation for 
building is necessary, but where building has to be done upon 
sand, clay or swampy ground it is important that the founda- 
tion be made thoroughly solid, otherwise the jar from steam 
hammers and other machinery will have a tendency to warp 
and crack the walls. The construction, in general, like build- 
ings used for other purposes, should be governed to a certain 
extent by the class, size and weight of the work that has to 
be done. If used for light forging exclusively, the walls need 
neither be aS high nor as heavy as where the work is varied 
or of large proportions. For light and medium weight work 
walls need not be more than from 15 to 20 feet in height, but 
for heavy work or where it is of a wide variety as in railroad 
or heavy machine building shops the walls should be from 
20 to 25 feet in height so that there would be sufficient space 
between the tops of large steam hammers and the roof trusses 
for the free use of jib cranes or other overhead lifting and 
conveying devices. 

Very little can be said regarding the foundation specifically, 
as general conditions and the nature of the site would have to 
be taken into account before any authentic information could 
be given, other than that it should be made as solid as pos- 
sible. The walls, preferably of brick or reinforced concrete, 
should be of a more substantial nature than is generally re- 
quired for other purposes. The piers between windows may 
be supported either with pilasters or buttresses or a com- 
bination of both. For the admission of plenty of fresh air 
which is essential in all manufacturing buildings, especially 
in blacksmith shops where more or less heat is radiated from 
forges and furnaces, the windows should not be over 36 inches 
above the level of the floor. If placed higher in the walls, 
which is often done to save their being broken by flying 
pieces of iron or steel, or to conform with a pet theory of 
protecting the men employed from drafts, they are too 
high to be of much benefit other than admitting light, as the 
greater portion of the air admitted enters at a point too 
high to benefit the workman or to keep the lower portion of 

* For data previously published on this subject, see MAcHINERY, 
February, 1904, “Machine Shop Equipment—Equipment of the Forge 


Shop.” 
+ Address: 916 West Third St., Plainfield, N. J. 
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the shop where heat is generated cool enough to be com- 
fortable. Plain sash windows that can be raised from the 
bottom and lowered from the top are the best type to use 
and can be protected inside and out with wire screen. In 
locating doors it is well to have one in each end of the 
building large enough for the admittance or removal of any 
kind of work or material and to have others in the side 
walls where they may be required. 
Forge Space and Arrangement 

The next thing that calls for attention is the amount of 
space that is necessary for each forge. This depends very 
much upon their arrangement. If they are, grouped as is 
customary in some shops, a saving of space is effected, but 
work in general cannot be so conveniently or economically 
handled as when they are arranged in rows, for the reason 
that in groups men from some of the forges will either have 
to pass between other men and their forges or anvils or take 
a long roundabout way to and from steam hammers; not 
only this, but work is often of a shape that can only be han- 
dled to advantage on forges with at least three sides accessi- 
ble. It is therefore advisable that they be arranged in rows 
sufficient distance from the walls to allow of portable vise 
benches, surface plates, etc., being used where the light is 
best and moved from place to place as they are required 
without necessarily taking them into the center of the floor 
or between blacksmiths and steam hammers. With ‘forges 
installed from 5 to 6 feet from the walls and 16 feet of space 
allowed for each as shown in Fig. 1 there would just be 
sufficient space around them for the tools generally used at 
the anvil and the convenient handling of all ordinary black- 


smith work. For light work they may be placed a little closer 


than 16 feet, but more difficulty is experienced in trying to 
do work in limited space than where there is sufficient room. 
Wherever conditions will permit it is preferable to have 
blacksmith shops, if they exceed the capacity of 10 forges, 
wide enough for a row on each side with corresponding rows 
of steam and power hammers facing the forges on the side 
of the shop in which they are installed. 

Forges used for the average range of blacksmithing are 
from 386 to 48 inches in width. With these placed 5 feet from 
the walls and anvils from 18 to 24 inches out from the line 
of forges the distance from wall to anvil will be approxi- 
mately 11 feet. At least 12 feet of clear space should be 
allowed between the line of anvils and steam or belt-driven 
hammers, the bases of which are anywhere from 5% to 8 
feet in length. As a certain amount of space behind the 
hammers is necessary, 10 feet more may be added. Thus a 
shop of approximately 40 feet in width is required for single 
rows of forges and hammers and 80 feet for double rows. 
The advantages of a short wide shop over a long narrow one 
are obvious. It is more compact and better under the observa- 
tion of the man in charge. The space back of the steam 
hammers is doubled, making the center of the shop+wide 
enough for a line of car tracks which may be standard or 
narrow gage, and the handling of work too long or of a shape 
that could not be advantageously handled by ordinary means. 
Not only this, but the saving in actual construction, which 
would amount to about one-third, is an item too important 
to be overlooked. 

There are, however, certain elements to be contended with 
in the construction of a wide building that can be entirely 
dispensed with in a narrow one. When a building exceeds a 
certain width some supports for the roof other than the walls 
are necessary if cost, which is a prime factor, is to be kept 
at the lowest margin. These roof supports are generally in 
the form of columns so arranged that the weight’ is evenly 
divided. In blacksmith shops columns or supports should be 
located where they would offer the least obstruction to the 
handling of work which is almost invariably hot, and the 
success of the various operations of shaping it depends upon 
reaching a steam hammer in the least possible time after it 
is removed from the fire. It is therefore obvicus that the 
fewer obstructions there are to be avoided the greater the 
probability of the work being successfully accomplished. 
Just behind the line of steam hammers, columns would be 
entirely out of the way and would serve the double purpose 
of supporting the roof and traveling cranes or trolleys. 
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e These points considered and provision made for the stor- 
ing of bar stock, coal and other materials used in blacksmith- 
ing in the same building or adjacent to it constitute the 
most important features of an ideal blacksmith shop, which 
may be constructed, laid out and arranged as follows, or 
the general idea used as a basis to work from. 

The general arrangements of a shop of 18 forges in which 
provision has been made for a full equipment of appliances 
generally used in a shop of that capacity are shown in Fig. 1. 
One end is assigned to material, as bar stock, coal, etc., and 
space for cutting off and centering machines, in short all 
that is required for putting work in proper condition to be 


SPRING SWAGES, ETC. 


_ Steam hammers as is practicable. 
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work that can be heated in them and have them as near to 
In most of the blacksmith 
shops connected with manufacturing plants one or more tool- 
smiths are employed and more or less carbonizing, heat 
treating, annealing, hardening and tempering has to be done. 
This class of work should be as much concentrated as pos- 
sible, located in the shop where it would be least likely to 
conflict with other work and be under the charge of a sub- 
foreman. Saws, shears, cutting-off, straightening and cen- 
tering machines, together with any other machine tool that 
may be used, should be located near the stock supply and if 
possible near the point from which finished work is forwarded 


Fig. 5. Portable Rack for Steam Hammer Tools 


turned over to the machine shop without workmen having of 
necessity to go outside the building. Forges are arranged in 
rows 5 feet from the side walls, with those intended for the 
largest and heaviest work nearest to the stock supply for 
which one end of the building is exclusively assigned. AII 
forges are served by an overhead trolley system, one cross 
section of which is assigned to each forge for lifting and 
supporting work at the anvil. Forges for the larger work 
are further supplied with jib cranes so arranged that the 
column is well out of the way of work so that one can be 
used for conveying to and supporting at the steam hammer 
the work of two forges, the furnace being located near the 
hammer that it serves. 


Arrangement of Steam and Belt-driven Hammers 


All power hammers, steam and belt-driven, with the excep- 
tion of one, which will be referred to later, are installed in 
rows facing the forges at a distance of 12 feet from the line 
of anvils, which is just sufficient space for the general range 
of blacksmith work being done at steam hammers without 
conflicting with that being done at forges. The steam ham- 
mer A which is reversed and out of alignment with other 
hammers can be used for such work as welding long shafts, 
leadserews for long lathes, locomotive frames or any other 
work too long or of a shape that could not be advantageously 
handled by ordinary means. This class of work is supported 
by hooks from an overhead trolley and heated in a portable 
forge so arranged that it drops clear of the work when it is 
ready to be conveyed to the hammer by turning a lever. 
This forge was shown and described in MAcHINERY, December, 
1908, in connection with an article on welding. No definite 
information can be given upon the number of steam or power 
hammers necessary for any given number of forges, as that 
would depend very much upon the class of work to be done. 
Sometimes three or more blacksmiths could use the same 
hammer to block out their work without wasting time in 
waiting for turns or one man’s work conflicting with another’s, 
while on other kinds of work one man may monopolize: one 
hammer for a time. In any case the equipment of hammers 
and other power appliances should be ample for the require- 
ments, otherwise much time may be wasted in men having 
to wait after their stock is heated before they can have 
access to a hammer or in having to leave it before an opera- 
tion is completed. In a shop of 18 forges where work is of 
a wide variety of shape and size, from 6 to 9 hammers will 
be required. Generally a great part of machine blacksmith- 
ing, especially blocking out, can be much more economically 
heated in furnaces than is possible when forges are used 
exclusively. It is therefore advisable to use furnaces for all 
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Fig. 6. Upright Rack for Light Bars 


to the various departments where it is wanted. These ma- 
chines and all bar stock would constitute a department that 
could be attended to by a sub-foreman. 
Location of Blowers—Conduits—Piping 

The blower for supplying forges and furnaces with blast 
and the fan for mechanical draft, if a down-draft system of 
carrying off smoke and gases is to be used, may be installed 
as near to each other as is practicable and operated by the 
same mechanism, preferably motor drive. Common practice 
is to elevate blowers and fans above the level of forges; 
sometimes they are placed upon a platform in the roof 
trusses to save floor space. This practice is not to be com- 
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CAST IRON BASE 
Fig. '7. Rack for Round or Square Bar Stock up to Four Inches 


mended for the reason that when the wind gate of a forge 
or furnace happens to be left open when the blower is closed 
gas generated by the still ignited fuel upon the forge enters 
the pipes and naturally rises. It may escape through the 
blower unless it happens to be started up before the fire 
upon the forge has died out. When this happens the gas 
is forced back upon the still burning fuel where it is ignited, 
causing an explosion which may ruin pipes and damage the 
blower. If blowers and fans are installed in a pit below the 
level of the floor they are more accessible and the danger of 
being damaged by explosions is minimized from the fact that 
gas will not descend except when forced. Generally blast is 
conducted from the blower to forges and furnaces through a 
main pipe which is reduced in size as it passes the various 
branch pipes whith connect with the forges. This has a 
tendency to make the pressure greatest near the terminal 
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of the main pipe. To equalize the blast pressure at all points 
the main pipe should be in the shape of a loop, both sides 
of which may be of equal capacity to the discharge of the 
blower so that it would act as a reservoir permitting of 
branch pipes being connected with it at right angles instead 
of the more acute angles generally used, and should it be 
necessary to increase the blowing facilities or enlarge the 
capacity of the shop this could be done without changing 
.the blast pipe. In an ideal blacksmith shop all piping should 
be where it is least likely to be in the way and still be ac- 
cessible. For this purpose an underground conduit in the 
shape of a loop directly under the line of forges as shown by 
dotted lines in Fig. 1 and in cross-section in Fig. 3 of a size 
sufficient to accommodate the entire piping system including 
blast, steam, water, gas, oil, compressed air, heat for warming 
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Fig. 8. Detail of Upright and Arms for Rack shown in Fig. 7 


the shop in cold weather, smoke, sewer or any other piping 
or wiring that may be necessary and to which access may be 
had through openings in the floor between forges. These 
openings should be lined with concrete covered with slatted 
platforms upon. which blacksmiths could stand at their work 
and through which heat could be admitted in cold weather and 
cool air in warm weather either through the heating system 
or openings in the walls fitted with gratings and shutters 
that could be opened and closed at will. The water supply 
which is essential in all blacksmith shops is more important 
than is generally supposed; each forge ought to be provided 
with a slake tub, the water in which should be kept fresh. 
lf this has to be carried from a general supply pipe as is 


customary in most shops, much time is wasted both in empty- 


ing and refilling the tubs that could be turned to good account 
if a faucet and sewer connection is located near each forge 
and -elsewhere about the shop where they may be required. 


Na 


Sh 


IS 
gS 


Fig. 9. Rack for Heavy Bars 


These connections should not be made directly with the tubs, 
except at forges used by tool-smiths or where hardening 
has to be done, as it is often necessary to move tubs and other 
appliances at forges used for regular forging to make room 
for work of unusual shape. 

Furnaces—Tool Racks—Hammer Foundations and Piping 

Furnaces to be used for heating work that is to be blocked 
to shape in quantities at steam hammers and those used for 
heating material to be drop-forged or shaped in forging ma- 
chines, bolt-headers or bulldozers may be heated either with 
solid fuel or oil. Oil is preferable for several reasons. It is 
conducted from the supply tank to where it is to be used 
automatically through pipes. Once ignited the supply can be 
regulated and the heat maintained at an even temperature 
for any length of time. There is practically no refuse to be 
removed and no time is wasted in waiting for a fresh supply 
of fuel reaching the proper temperature for the work to be 
done as is the case with any kind of solid fuel. For each 
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steam and power hammer there should be a tool rack, pre- 
ferably portable, of which Fig. 5 is an example, that would 
accommodate a full set of spring swages, fullers, breaking 
down tools, hacks, bolsters or any other appliances that may 
be used in connection with hammers, each tool as far as pos- 
sible being assigned to its own place upon the rack. This 
would overcome the disadvantage of having to turn over a 
miscellaneous heap of tools usually stacked upon the floor to 
find the one that is wanted and to move them individually 
should the space they occupy be temporarily wanted for some 
other purpose. 

To get the greatest efficiency from steam power hammers 
the foundations upon which they are mounted must be 
solid. Concrete resting upon hard pan has given better 
results than the combination of heavy wooden beams and con- 
crete commonly used. In installing solid concrete founda- 
tions there should be several inches of cement placed over 
the concrete and a cushion of wood at least three inches in 
thickness placed between the cement and the base of the 
anvil to give the necessary resiliency and prevent the con- 
crete being pulverized by the impact of the blows. Back and 
front of the hammers there should be openings down to the 
level of the anvil base so that it could be leveled or ad- 
justed by wedging up and grouting with cement if for any 
reason it should get sagged or out of alignment with the 
upper parts of the hammer. These openings should be coy- 
ered with hatches level with the floor. 

By conducting steam to hammers from the main steam 
pipes in the underground conduit through branch pipes pro- 
vided with traps the disadvantages and annoyance caused 
by condensation are practically obviated, providing the supply 
pipes are enclosed in non-conductive casing until they are 
connected with cylinders. The exhaust and all other pipes 
leading from hammers may be accommodated in the same 
casing down to the floor level, where they may be conducted 
outside the building through conduits and allowed to dis- 
charge in the usual manner or be turned into a condenser 
and ultimately into the sewer. 


Foreman’s Office, Wash Room, Lockers, Etc. 

The foreman’s office and the room used for special tools, 
fixtures, formers, welding compounds, etc., should be con- 
nected, if possible, and located centrally in a position from 
which the whole or the greater part of the shop could be 
easily seen and if possible near the door that is used the 
most. If that happened to be a side door, office and tool- 
room may be as shown in Fig. 1. Should an end door be 
more convenient the office and tool-room may occupy the 
space assigned to forge No. 8. For convenience as well as 


economy blacksmith shops should be provided with washing 
accommodation, locker rooms and lavatories, which would 
not only add to the comfort of the men employed, but would 
be the means of saving the time that is wasted in going to 
other buildings. In a shop of 18 forges there should be 
locker and washing accommodations for at least 60 men. 
This at a conservative estimate would occupy at least 650 
square feet of floor space. The lavatory for obvious reasons 
should be separate from the locker and washroom, but in 
close proximity, and is therefore shown in the floor plan just 
beyond the partition that separates the shop from the coal 
storage. 
Flooring 

There is much difference of opinion as to the material that 

is best adapted for the flooring of blacksmith shops. Wood 


is too inflammable, bricks crack and break from the heat and © 


impact of work being laid upon them, cement or concrete is 
poorly adapted for the same reason} and asphalt is out of the 
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question. Nothing that has been tried so far has given better 
satisfaction or can be installed at less cost than dirt mixed 
with ashes. If kept moist by being watered at least once 
every day it is more comfortable to stand upon than any- 
thing else that can be used for the purpose. It is easily re- 
paired and leveled should holes or irregularities get worn in 
it, and it is not affected in the least by hot or heavy pieces 
of work or material being dropped or laid upon it. The space 
between walls and forges, however, may be covered with con- 
crete and cement to facilitate the handling of such appli- 
ances as portable surface-plates and vises, and the floor of 
wash-rooms and lavatories may be of asphalt, while the fore- 
man’s office and tool-room may be of wood. 

The spaces assigned to cutting-off machinery, etc., and that 
for drop-hammers and other machines used in making die 
forgings has not been laid out in detail for the reason that 
machines for that class of work vary so much in general 
outline and in size that it would be difficult to arrange them 
satisfactorily except by knowing their makes and the size 
of work they are to be used for. 


Bar Stock Racks and Storage 


In storing bar stock several things have to be considered 
if time is to be saved and the chances of making mistakes 
in using wrong material minimized. Racks are necessary for 
the purpose and should be constructed in a manner best suited 
for the accommodation of the various kinds of material and 
so that bars can be lifted from the sides instead of having 
to be pulled from the end, as must be done when the com- 
mon lattice pattern rack is used. For tool steel or any 
other special material racks of the type shown in Fig. 6 will 
be found to be the most convenient, as bars can be stood cn 
end irrespective of length, and short pieces kept in the en- 
closed portion at the bottom. For the more ordinary grades 
of stock up to a certain size a rack of the type shown in Figs. 
7 and § will be found to be very convenient, as bars can be 
removed from the sides, which is much more expedient than 
pulling them from the ends. Lengths too short to be sup- 
ported by the arms can be placed in the box-shaped receptacle 
at the base. For bars too heavy to be stored upon racks 
of the'types already shown a platform raised a little above the 
level of the floor and divided into sections by upright stakes, 
which may either be of cast iron or steel of structural shapes 
as shown in Fig. 9, may be used. All material to be desig: 
nated by colors on the ends of the bars to correspond with 
the colors of the racks in which they are stored. 

Communication between the stock-room and cutting-off de- 
partment should be through sliding doors that would permit 
of bars too heavy to be lifted by hand, being lifted and con- 
veyed between the two places by an overhead, trolley system, 
to pass through the sliding doors at the point where they 
come together. 


Fuel Storage—Roof Construction 


On the opposite side of the building from the bar stock 
store are the pockets for storing coal, coke, charcoal or any 
of the other solid fuels that may be used. The approach to 
these pockets is a line of standard gage car tracks elevated 
upon trestle work and entering the building through-a door 
in the end wall above the level of the pockets as shown in 
Fig. 4, this door to be large enough to admit locomotive and 
cars so that coal, etc., could be dumped directly into the 
pockets from which it could be supplied to forges or furnaces 
by hand cars. 

The roofing of a building as here depicted apart from gen- 
eral outlines is a subject upon which the constructing en- 
gineer ought to be left with a free hand, as stresses must be 
calculated and tension and compression members of the 
trusses arranged accordingly. The sides of the ventilating 
monitor, however, should be at least 6 feet in height to admit 
of the windows used being of a size sufficient to throw good 
light upon the anvils at the opposite sides of the shop. These 
windows should be balanced upon horizontal trunnions so that 
they could be opened and closed by means of cords or rods 


. operated from the floor. 
* * * 


The value of the present output of automobiles is estimated 
to be about $130,000,000 yearly. 
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HOW OLD SI WAS NEARLY “OSLERIZED” 


A. S. ATKINSON* 


Native ability is something that is quite scarce in the 
average machine shop, or at least if it is there it is smothered 
up or held in check or choked by too much rule-by-measure- 
ment practice. Of course I don’t mean the ability to run a 
machine, cut after a pattern, or do any of the other routine 
work that must make up most of the day’s labor in nine cases 
out of ten. Old Si Smith used to define native ability as “the 
knack of making. something out of nothing.” Si had this 
kind of ability. He was of the old school, hadn’t been trained 
and schooled in an industrial college, and when he served his 
apprenticeship in the shop there weren’t one hundredth as 
many machines to do your work as there are to-day. A man 
then had to get out and be his own boring machine, lathe, 
and planer. There wasn’t any monotony about a machinist’s 
job then. Likely as not one day you’d have to weld together 
a broken rod in the blacksmith’s shop or hammer a new 
point onto a broken bit, and the next you’d be patching up 
a boiler plate or riveting a steam box to keep it from bursting, 
or you’d be doing almost anything from filing and scraping 
down a rough piston to making a new sheet-iron box. There 
was no standing before a huge machine and watching its 
rhythmic cutting and pounding, hour after hour. 

The old school developed native ability, if one had it in him, 
and sometimes it knocked a little into one who didn’t inherit 
any from birth. It may be the new method is better for turn- 
ing out great quantities of exact work, but the day of the 


‘man with the knack for doing things has gone for good. Not 


entirely though—at least one such man is essential to the suc- 
cess of every shop. Just to prove this I will recall some little 
experiences in which old Si figured. The old superintendent 
understood Si, and instead of looking upon him as a back 
number who ought to be ‘‘Oslerized,’ he valued his- services 
for all they were worth. He was always sure of his position 
in that shop. But the old superintendent died, and another, a 
stranger to most of us, came to take his place, and with him 
a new foreman who was about as much a stranger as the 
head boss. They were both younger than their predecessors, 
and they believed in hustle and bustle, and method and sys- 
tem. They put everything and everybody to checking off 
everything and everybody else. 
know how much each man was doing, and how much each 
article cost. I suppose it was all right, as it was modern and 
progressive. Most of us were young enough to adapt our- 
selves to the new way and not let it bother us. But it came 
rather hard on old Si Smith. Si couldn’t understand it. He 
didn’t know why he had to be watched and why he had to 
jot down on a paper everything he did—the time, date, and 
number of minutes. He protested in vain. 
forty years, an’ I never cheated the boss out of an hour of 
time. I do my work honestly.” But this was of no use. “I 
believe you’re honest, Si,’ the foreman replied not unkindly, 
“but how do we know whether you’re doing your share of the 
work. lt’s not so much a question of good intentions as of 
capacity and efficiency.” That stumped Si, and he only stared 
back stupidly. 
of us at the noon hour. “Does he mean [I don’t understand 
my job or that I ain’t up to date, or—or—or—” 

Poor Si! We tried to relieve his mind, but it was a dismal 
failure. Si’s particular specialty was fine, careful work. He 
was not a fast worker, but nothing left his bench until it 
was perfect. He loved it, and when he did a bit of welding 
or polishing or cutting with hand tools, it was a pleasure to 
look at it. He had the machines beat to a standstill. If a 
machine could cut out a die to a hundredth of an inch, Si 
could cut another by hand that would come within a thou- 
sandth of an inch of perfection. Why, tools in his hands took 
life and precision that made the work of the rest of us clumsy 
and bungling. Of course that didn’t count in a shop where a 
new and unsympathetic foreman and superintendent had 
taken charge. Si couldn’t keep up with the pace. His time 
cards soon showed that. He was slow in his fine work, and 
at the end of each week the record went against him. You 
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see, by their new system, they could tell just how much work 
each man was doing, and if one was loafing on his job he was 
told to hustle. It was all intended to increase the speed and 
weed out the slow ones. The most of the trouble fell upon Si, 
and within a few months we b<gan to feel sorry for the old 
fellow. The constant prodding and reprimanding was getting 
onto his nerves, and that made him slower than ever. This 
increased his disgrace, and then one day the crisis was reached. 
Old Si was to be “QOslerized,” but owing to his long service in 
the shop it was only a modified process. He was given a 
month’s vacation on full wages, and at the end of that period 
he was to return as watchman at a big reduction in wages. 
We didn’t hear the words of the interview. Si was too sur- 
prised and dumbfounded to say much; he had to get out and 
think it over. Then he exploded before us. “They make me 
watchman on half pay,” he said angrily. “Me a watchman, 
an’ too old an’ slow to do anything else. I’ll go an’ drown 
myself first. No, I’) go to another shop an’ get work.” 


“Does he mean I don’t understand my job, or that I ain’t up to date?’ 


This determination we tried to combat, advising Si to think 
it over and not decide too hastily. He had a month to decide. 
But he was angry, and he spent a week going from shop to 
shop for work. But nobody wanted a machinist of Si’s age, 
and they knew nothing about his skill. The following Mon- 
day morning Si returned to the shop. He was crestfallen 
and quiet; he knew now that he had little chance in the new 
industrial work. “But, Si,’ we protested, “you have three 
weeks more of vacation. What are you doing here?” ‘“Vaca- 
tion?” he stammered. “Oh, yes, I’m having a vacation; I’ll 
spend it here roun’ the old shop. There ain’t nothing to do 
but sit aroun’ an’ look on. I get homesick when I’m away, 
but T’l] have my vacation all right.” This, in substance, he 
repeated to the foreman when he asked Si why he was back. 
The foreman smiled, and let the old fellow have his way. He 
was harmless, and so long as he didn’t interfere with the work 
of the others he could hang around and look on. Probably he 
wanted to get some points from the younger men about in- 
creasing his capacity and efficiency. 

Now Si’s method of looking on was quite different from that 
of most men. If anything went wrong with a machine he 
would jump up and look for the trouble. He had an ear tuned 
so exactly that he could almost anticipate trouble with a ma- 
chine. The lineshaft couldn’t miss a revolution or a gas 
engine skip once in the most distant part of the building with- 
out Si knew it. Once a belt slipped so near the edge of its 
pulley that it came into contact with a loose guide and bent 
it out of position. The operator didn’t notice it, but Si did. 
In another minute there would have been trouble, but old Si 
jumped up and stopped the machine just as the belt slipped 
off and landed where it would have been caught in another 
machine. The foreman came up frowning and Si offered only 
as an explanation: “I saw that belt slipping and stopped it. 
Them guides ain’t no good anyway.” The foreman understood 
the importance of this sudden interference, but said nothing. 
Si disappeared then into the forge shop. That night after 
work hours he appeared with a new set of guides which he 
proceeded to put up. They were so strong and good that 
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they are doing service to-day. Si had forged them out of old 
metal, and they cost the firm nothing. 

On the third day of Si’s vacation in the shop a big turret 
lathe snapped one of its back gears and put it instantly out 
of commission. We had rush orders on hand, and the crip- 
pling of this machine put us in a bad position, as there were 
no duplicate parts on hand. The foreman was upset, and the 
superintendent, too. Orders were telegraphed to the manu- 
facturers, but it would mean a loss of several days at least. 
While the others were bemoaning the fact that the turret 
lathe would shut down a good deal of the work, old Si was 
peering into the machine and taking. mental notes. When 
the old thing was abandoned, Si took the fractured parts into 
the blacksmith’s shop, and for several hours was busy. To- 
ward night he returned, black with dirt and grime, and the 
perspiration running in streaks down his face. He carried 
something in his hands. Nobody noticed him particularly, 
but just before the hour for shutting down arrived we were 
all surprised by hearing the old turret lathe start up and 
begin rhythmic operations again. The foreman rushed to the 
place, and there he found old Si beaming happily. ‘1 guess 
she’ll run all right for a few days,” he said, pushing his spec- 
tacles up on his greasy forehead. 

The foreman could hardly believe his senses. He had to 
stop the machine and get Si to show him what he had done. 
Oh, it was simple. He had brazed the broken gear until it 
was almost as strong as a new one—certainly good enough 
for an emergency. That night a volunteer crew ran the old 
turret lathe and caught up with the rest of the work. It was 
nearly a week before the manufacturers’ expert appeared on 
the scene with new back gears, and it took him two days to 
put them in and finish his job. The foreman after watching 
the repairs, took a pencil from his pocket and began to do 
some figuring. We could only guess what it was about. Si 
didn’t know either, but the next day the foreman and superin- 
tendent had a conference, the result of which was that old 
Si was called in the office for a short talk. They had decided 
that they couldn’t afford to lose Si. According to the fore- 
man’s figuring he had saved the shop enough by his tinkering 


“The foreman could hardly believe his senses” 


to pay for his salary several months. There had been danger 
of losing an important order through the mishap, and Si 
saved that for them. Si was put back into the machine shop, 
and he is there now. The Lord knows how old he is; he 
must be long past the sixty mark, and yet he’s as useful as 
ever. He can’t hold his end upon piece work to-day, and 
nearly every youngster in the shop can beat him. But when 
they want some very fine piece of work done it is turned 
over to old Si, and when there’s trouble with the machines Si 
is the expert called in, and its a pretty bad case of break- °* 
down that he can’t fix up. He can turn his abilities to almost 
anything, and when he prescribes medicine the patient gen- 
erally recovers in a short time. 

We called him ‘old saw bones,” for he was a surgeon— 
more than a physician. He could fix up a broken leg or rod 
or weld together any fracture so that you would hardly see 
a scar. That is what I call native ability. Si had it, and it 
certainly was “the knack of making something out of noth- 
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ing.” If he didn’t have the right piece of metal to fix a thing 
he’d make a piece out of old scrap or anything else handy. 
A shop that doesn’t have an “old saw bones” in it is minus 
one of the most important factors. Give me one of the old 
school machinists who knows how to handle tools for mending 
anything, and in the end he will save more than his salary 
is worth twice over. There are a good many such old men 
tinkering around, but unfortunately their breed is dying out, 
and I suppose in time there will be none left. Then we'll have 
to depend upon the experts from the manufacturers, who will 
charge a big price and hold up operations for several days or 
a week every time something goes wrong. 


DRILL SOCKET 


Harold E. Bradley has assigned to the Morse Twist Drill 
Co., New Bedford, Mass., his patented drill socket described 
in U. S. patent No. 926,845, 
July 6, 1909. The object of 
this invention is to provide 
a drill socket or collet which 
in addition to its. regular 
function of driving the drill 
by the tang or flattened end, 
is also adapted to receive 
and drive a drill with a 
broken tang, thus utilizing 
drills which would otherwise 
be worthless. The illustra- 
tion shows a vertical section 
of the improved socket, and 
also horizontal sections of 
alternative designs. The 
novel feature is the key A, 
which can be readily inserted 
in grooves in the socket and 
held in position by screws. 
After one side of the drill shank is ground or flattened off to 
correspond with the flat of the key, the drill may be again 
inserted and driven by the socket. 
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Drill Socket adapted for driving 


Regular Taper Shank Twist Drills and 
Drills with Broken Tangs 


DIES AND PUNCHES FOR- MAKING NUTS 


One of the latest improvements for automatically making 
nuts from a bar of metal by dies and punches was patented 
by George Dunham, Unionville, Conn. (U. S. patent No. 
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Fig. 1. Sectional View of Dies and Punches for Making Nuts 


928,509, July 20, 1909). The dies and punches are adapted 
for an ordinary double crank machine having two horizontally 
moving punch slides. 

Fig. 1 is a vertical section. of the dies on the bed plate 
with the punches above. At the right is a die holder A 
with a die B having two V-shaped cutting edges, the apices 
of which face each other. This die cuts V-shaped notches 
in the opposite edges of the bar and is called the notching die. 
While each notching punch has four cutting edges, only 
two of the edges can be used at one time. Adjacent to the 
notching die is a die C with a die block; this die has a 
round hole for punching the center hole of the nut blanks. 
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The next die holder D has a crowning die E and a flattening 
die F, the two preferably being made in one piece. The 
fourth and last die holder G@ has a die H for cutting the nut 
from the bar. 

Fig. 2 is a bar illustrating the various steps taken in 
making the nuts. The notches d and the round hole in the 
nut blank are made by one blow of the right-hand slide. The 
blank b is crowned and the blank ¢ flattened by one blow of 
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Fig.2. Bar, showing Different Stages in the Making of Nuts by Punching 


the left-hand slide. The nut blank a is then cut off and 
trimmed. The next blow of the two slides will form one 


_more pair of notches and perform the previous operations on 


the blanks f, g, h and k. By changing the dies and punches 
any desired form of nut may be obtained. Square nuts may 
be made by omitting the notching punches and substituting a 
trimming die and punch of a square form for the hexagonal 


one shown. 
* * * 


BORING ELLIPTICAL HOLES 


A lathe attachment for boring elliptical holes is described 
by James Shaw, Dauphin, Manitoba, in U. S. patent No. 
928,404, July 20, 1909. The attachment as fitted to a lathe is 
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Fig. 1. Device for Boring Elliptical Holes in Place on the Lathe 


shown in Fig. 1, and consists essentially of movable supports 
A and B, and a boring bar C with eccentric end bearings. 
Fig. 2 is a iongitudinal*section through the bearing brackets 
showing boring bar C. The ends D and £ are eccentric to C 
and are in alignment longitudinally the one with the other. 
It will be noticed that D and E are carried by bearings which 


i 


Machinery, N.¥. 
Fig. 2. End and Sectional Views of Elliptical Boring Device 
can be raised vertically in guideways at the rear face of 
the supports, while at the other face the main shaft has bear- 
ings with horizontal guideways. When the device is in op- 
eration the sliding bearings are free to move in their re- 
spective ways. In the main shaft is a hole for the cutting 
tool (see Fig. 2), and in Fig. 1 the tool is shown in position 
boring an elliptical hole in the work on the lathe carriage. 
z * eB 


The chief item of expense in the maintenance of automobiles 
is generally the tires. Mr. Charles Clifton, president of the 
Association of Licensed Automobile Manufacturers, says that 
there are three prime factors responsible for short tire life: 
First, excessive speed, especially in hot weather; second, round- 
ing curves at a high rate of speed; and third, unnecessary use 
of mechanical brakes. 
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MAKING PISTON PACKING RINGS 
E. B. 

The accompanying engravings illustrate a cheap and rapid 
method of making expansion rings. This method has been 
used for some time by a certain gas engine company, and has 
done much toward reducing the costs of this class of work. 
Referring to Fig. 1, the dotted lines A indicate the shape of 
the casting from which the rings are made. This consists 
of a cast-iron cylinder with a flange on one end to facilitate 


Fig. 1. 


clamping in the chuck for turning and boring. Having 
chucked the casting in the lathe, the rings are then turned 
and bored in one operation by means of the tool shown. This 
tool consists of a frame D, which is rigidly connected to the 
tool carriage and is fed along in the same manner as any 
other tool. Through this frame passes a spindle C, which 
turns freely in the frame and is held from moving lengthwise 
by means of a pin K, which fits into a recess cut in the 
spindle. On one end of this spindle there is an eccentric 
collar D which is rigidly held by a pin, thus turning with the 
spindle. The other end of the spindle is cut square or to 
some other shape to fit a block with a hole of the same shape, 
which is fastened to the chuck head. Therefore when the 
tool is fed along, this spindle slides into the chuck head, and 
at the same time revolves with it, as does the casting A. 
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Fig. 2. Cutting-off Tool for Severing the Rings Successively 


When the casting makes one revolution, the spindle and eccen- 
tric also make one revolution. In the frame is set a tool H 
which bores the casting. Through the lower part of the 
frame passes another spindle or lever which is hinged at F 
and has a tool G on one end and a roller H on the other end 
which turns freely on this lever. A spring J holds the roller 
H up against the eccentric D. As stated before, the eccentric 
makes one revolution to each revolution of the casting, there- 
fore the lever and tool G@ perform one complete oscillation to 
every turn of the casting. The tool therefore turns the cast- 
ing eccentric to an amount depending on the location of the 
fulcrum F and the eccentricity of the cam D. This can be 
better understood if we assume the casting A, spindle C, and 
eccentric D to be stationary, and the frame B to revolve about 
the spindle. The path of the turning tool would then be ina 
circle eccentric with the axis of C. Therefore, if the frame B is 
stationary and the work A revolves, then the outer surface 
of the cylinder will be cut eccentric to its axis. In this way 
the casting is turned and bored in one operation. 

The next operation is to cut off the rings, and this is done 
by means of the tool shown in Fig. 2. This tool consists of a 
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bar in which are mounted a number of cut-off tools spaced 
the proper distance apart to give the desired width of ring. 
The holder is bent and the tools are set successively at greater 
distances from the axis of the work. Therefore the tool A 
gets through first and the first ring drops off, and the other 
rings, throughout the entire length of the casting, are severed 
in succession. 

The next step is to split the rings on the thin side; they 
are then ready to be ground on the outside. To facilitate 
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Tool for Boring and Turning Eccentric Rings simultaneously 


this operation a casting, Fig. 3, is bored to such a diameter 
as will allow for the amount to be ground off. The rings are 
then sprung into this cylinder as shown by the dotted lines. 
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Fig. 3. Fixture for Holding the Rings while they are being secured 
in the Grinding Arbor 


In springing the rings together the points A move outside the 
circle of the bore and the slot B is cut in the casting to allow 
them to do so. This is an important point because if this 
slot were not provided tne points A would be forced in and 
ground to a true circle with the remainder of the ring, with 
the result that when the rings were placed on the piston and 
inserted in the engine cylinder the points A would rub on the 
cylinder walls and a part of the ring, say from A to C, would 
be held away and the. fit would not be perfect. But if these 
corners are allowed to project as shown, they will be ground 
away and will therefore not rub afterward. 

Having placed a number of rings in this assembler, an 
arbor, Fig. 4, is inserted and the rings clamped together be- 
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Fig. 4. Arbor which holds the Rings while they are being ground 


tween the collars A and B. The arbor is then placed in the 
grinding machine and a light cut is taken off the rings. 
These collars A and B just fit the cylinder, Fig. 3, and the 
rings are therefore accurately centered at once. The collars 
are cut away at C to allow the grinding wheel to pass over the 
rings without cutting away the collars and destroying their 
usefulness as a centering device. 

Rings made in this way have given most excellent satisfac- 
tion and fit the engine cylinder perfectly. 
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HEAT TREATMENT OF ALLOY STHEL 


The rapid development of the automobile industry in Amer- 
ica has awakened a quick, Keen appreciation of the great 
importance of proper heat treatment of steel. It is pointed 
out by Mr. Henry Souther that scientific heat treatment is 
quite as essential as the quality of steel. Ordinary steel may 
acquire good physical qualities with proper heat treatment, 
and the best of steel can be ruined by defective methiods. 
There must be thoroughness in the various operations of 
annealing, hardening and tempering, for treatment carried on 
with care only makes uniformity of product possible. This 
is particularly true in the production of drop forgings. 

The difference between ordinary steel and the best is great. 
For example, the elastic limit of ordinary steel is about 40,000 
pounds per square inch with a reduction of area of, say, 50 
per cent. Nickel steel properly heat treated has an elastic 
limit of 80,000 to 100,000 pounds per square inch of section, 
with a reduction of area of 50 per cent, or more. Brittleness 
does not follow proper heat treatment, the enduring quality 
being increased in a greater ratio than the elastic limit. Con. 
sequently crystallization, fatigue, or whatever we name the 
cause of breakage, is less likely to develop in a properly heat- 
treated and tempered material than in an annealed and soft 
material. This fact, discovered in the laboratory and estab- 
lished in actual practice, is now commonly accepted by metal- 
lurgical experts, notwithstanding that it completely overturns 
previous general belief. Another commonly accepted belief 
disproved is that strength and stiffness are coordinate, or “the 
stronger a piece of steel, the stiffer it is.” To illustrate, it 
was thought if one piece of steel. were twice as strong as an- 
other, it would bend only one-half as much under a given 
weight. But actual test has shown that a chrome-nickel steel 
having an elastic limit of 150,000 pounds or more per square 
inch of section, bends under a given load the same amount as 
a carbon steel specimen, and this condition holds true as long 
as the load is within the elastic limit of the weaker material. 
The elastic limit of a well-tempered steel spring is about 
150,000 pounds per square inch, but a spring can be made 
of soft steel. If it is not loaded beyond its elastic limit, the 
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spring will return to its original shape after every deflec- 
tion, but the deflection would not be sufficient to make a good 
spring. In fact, it would be hardly noticeable, and of course, 
would be of little value. 

Between these extremes lie the steels used by the spring 
makers in the past. Not only has the automobile industry 
forced the spring makers to depart from their old materials 
and methods, but the “shake-up” extends all along the line. 
Assume that a 0.20 carbon steel has been used with advan- 
tage for a given design of crank-shaft, neither bending nor 
breaking through long continued use, and that the bearing 
surfaces are as small in area as can be used without heating 
or excessive wear. A crank-shaft of properly treated chrome- 
nickel steel, having an elastic limit four or five times as high 
as the 0.20 carbon steel would be no stiffer, but would have 
greatly increased life and reliability. The steel makers must 
be prepared to meet these new conditions. Sound knowledge: 
of steel has spread fast among intelligent manufacturers; 
from the knowledge obtained in the laboratories established 
where all materials are physically and chemically tested they 
have learned to discriminate in selection. With known char- 
acteristics, heat treatment scientifically conducted is sure of 
results that make high-grade steels comparable with ordinary 
steels in about the ratio they, in turn, bear to cast iron. 

* * * 


THE VALUE OF THE TRADE PRESS 


The following quotation from the Journal of Commerce, 
New York, is an unprejudiced statement of the functions of 
the trade press: 

In the very nature of things the man of affairs, with mul- 
titudinous and various cares pressing sorely on his time and 
attention, necessarily becomes self-centered and preoccupied. 
This is the man for whom the trade press stands as an in- 
valuable ally. While he digs and delves in his own tasks, the 
trade press is his reliance for more basic information than he 
imagines. The ordinary press gives him the products of its 
daily observations in the doings and misdoings of the big round 
world of politics and society, but what it brings is only a 
diversion; a stepping aside from his grind. It may refresh 
him, but it does not aid him in his money-making slavery. 
But the trade press has an entirely different function in his 
life. While. he toils in his office or warehouse the trade press: 
is performing for him the task of confidential messenger to 
the rest of the commercial world. Its human machinery is 
finely tempered and carefully adjusted. Its men are trained, 
not merely in the collection of interesting facts of ordinary 
happenings, but in the observation of those events and develop- 
ments which have a direct bearing on the commercial side of 
life. The trade press is his organ of communication outward as 
well as inward. Circulating, as it does, both in a local field 
and throughout the country, he has but to say the word and his: 
message is disseminated among the very men most interested 
in his ideas. No man who has ever watched the development 
of any great trade movement can deny that, without an intel-. 
ligent, trustworthy trade press, it would have been impos- 
sible. 

Especially applicable is the description, ‘an intelligent, 
trustworthy trade press.” The value of the trade journal to 
the industry it represents is based almost entirely on its 
trustworthiness., The same carelessness in regard to fact 
and the tendency to exaggeration which characterize the 
daily press, would so affect the influence of a trade journal 
with its readers as to materially reduce its value as a prop- 
erty in a short time. Trustworthiness, accuracy and the 
qualities which make for reliability, are demanded by the 
readers of the technical press; and the smallest mistake in a 
figure or calculation seldom escapes attention. 

It is a noteworthy fact that no house organ, or publication 
issued in the interests of a manufacturer or dealer, has yet 
developed into a great trade journal. The publications to 
which the latter term may be applied, we believe, without 
exception, have started as independent journals, and their 
development has been strictly along that line. The stronger 
they grew, the more truly independent they became. 

* * * 

The growth of the automobile industry is one of the most 
amazing features of modern manufacturing industry. About 
75,000 cars were built in 1909, and, according to the statement of 
Mr. Alfred Reeves, general manager of the American Motor Car 
Manufacturers’ Association, manufacturers plan to place 200,000 
automobiles on the market in 1910. 
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THE PNEUMATIC TIRE AND THE AEROPLANE 


It seems a far cry from the bicycle tire to the aeroplane 
in the sense that the former is to any degree concerned with 
the development of the latter, but, according to one who has 
given the matter some serious thought, it appears that the 
connection between the pneumatic tire and the flying machine 
can be logically established. The fact that the automobile is 
an intermediary in the evolution that has made the latest 
mechanical triumph possible is interesting now, and it will 
not be unprofitable to briefly trace the evolutionary process 
that has made flight actually possible under favorable condi- 
tions, and which has aroused high hopes of ultimately making 
it a practicable means of travel. 

The early bicycles of the high-wheel variety were facetiously 
named “bone-shakers,’ and bone-shakers they were in truth. 
The bicycle was only moderately popular in favored places 
having smooth roads and specially constructed tracks, until 
the advent of the ‘safety’ and pneumatic tire. The new tire 
transformed the bicycle from a hard-riding machine, extremely 
fatiguing to all but those of strong physique, to a vehicle of 
business and pleasure for young and old of both sexes. 

The wonderful improvement in riding quality made in the 
bicycle by the pneumatic tire stimulated the efforts of in- 
ventors and designers to produce a practicable four-wheel car- 
riage driven by power to replace the horse-drawn wagon, and 
the “tires of air’ literally smoothed away some of the great 
difficulties that had made the horseless wagon impracticable 
before. 

When the running-gear problem was in a fair state of devel- 
opment, attention was concentrated on the motive power, and 
after a few years of strenuous competition the steam engine 
gave way to the internal combustion motor which won out 
because of its simpler control, higher efficiency and greater 
power per unit of weight. To-day the automobile gas engine 
is the world’s wonder for concentration of power and sim- 
plicity of construction. In the space occupied by a Saratoga 
trunk can be placed a motor capable of generating 40 to 50 
H. P. and weighing only from 8 to 10 pounds per horse-power. 

Observers of birds and bird flight long ago took note of the 
strength of their wing muscles and apparent ability to exert 
great muscular effort in proportion to weight. Whether birds 
actually exert much power to sustain themselves when once 
in flight is a mooted question, but it is easily proved that they 
must expend great effort in the first few moments when ris- 
ing in the air and getting in motion. 

The heavier-than-air flying machine requires a powerful, 
light motor to launch it into the atmosphere and to sustain 
motion. The gas motor developed to meet the ‘needs of the 
automobile required only further development to fit the special 
needs of aviation. As a matter of fact that development has 
been going on simultaneously in automobile, motor-cycle and 
aeroplane motors, and the leaders in mechanical flight might 
well contend that their share in the development of the gas 
engine is by no means small. Whether the chain of events 
thus outlined actually put the aeroplane in debt to the pneu- 
matic tire, we shall leave to our readers to decide for them- 
Selves; but whatever the conclusion, the tracing of mechani- 
cal developments to imagined or real sources leads to some 
curious discoveries. One is forced to believe that many of 
the apparently trivial devices, in their infancy, have been the 
germs from which the most important deve:opments have 


come. 
* * * 


THE COST OF SPECIAL TOOLS 


Before deciding upon the design of special tools for manu- 
facturing purposes, it is very important to compare the saving 
expected to result from the use of the new tool, with the 
cost of building the tool itself.. A writer in Maciinery in a 
recent series of articles on jigs and fixtures refers to this 
matter as follows: ‘Before planning the design of a tool, 
compare the cost of production, using present tools, with the 
expected cost of production using the tools to be made, and 
see that the cost of building the new tool is not in excess of 
the expected gain.” This rule seems so simple and elementary 
that it is difficult to explain why it is so often disregarded. 

As a concrete example of the meaning of the rule laid down 
above and the results produced when it is disregarded, the 
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following occurrence in a prominent machine too] building 
shop may be of interest: A certain machine detail was pro- 
duced in a slotting machine by means of a fixture costing $35. 
Ten pieces were produced per hour, the price per piece, includ- 
ing over-head expense, but not interest and depreciation of 
the fixture, being eight cents. The head tool-designer of the 
concern conceived the idea of a special fixture for producing 


these parts much more rapidly on a milling machine. Con- 
siderable experimenting, however, was necessary, and the 
total cost of the new fixture when completed was $518. This 


fixture made it possible to produce twenty pieces per hour, 
or double the number made by the old fixture. Consequently 
the price per piece is only four cents when the new fixture is 
used, interest and depreciation of the fixture itself not being 
considered, and a saving of four cents a piece is made pos- 
sible. This would be a considerable saving if the fixture 
were constantly in use, but only 300 of these parts are re- 
quired each year, so that the total saving resulting from the 
use of the fixture amounts to only $12 a year, and the fixture 
is in use for only fifteen hours during the whole year, Five 
per cent interest on $518 is $25.90, and if the manutacturing 
company expects this rate of interest, at least, on its invest- 
ment, it will be seen that the use of the new fixture actually 
entails a loss of $13.90. per year, not considering depreciation 
and the fact that the labor necessary to build it could have 
been used to better advantage for other purposes. The depre- 
ciation may perhaps be considered as practically eliminated, 
because the fixture is used only for a few hours during the 
whole year. 

This incident plainly illustrates the importance of determin- 
ing closely the cost of a tool before it is designed and built, 
and the saving to be effected by its use. The designer, how- 
ever, is not always directly responsible for the waste entailed 
when this cardinal principle of economical tool designing is 
overlooked. As is well known, the designer is often not per- 
mitted free access to the cost accounts, and this policy is 
largely responsible for some misdirected efforts of his energy. 
Often he does not know the present cost of doing certain work, 
and is given no opportunity to find out; yet he is expected 
to design tools for improved methods of performing the work. 
In such cases the designer cannot be held wholly responsible 
for inefficient and uneconomical results. That responsibility 
then falls on the man “higher up,’ who considers that any- 
thing relating to the economics of the concern should be 
strictly confined within the four walls of the cost-keeping 
department. 

* * * 


PRIZE FOR A SAFETY AUTOMOBILE CRANK 


A French association for the prevention of accidents in 
industrial work has offered $300 in prizes for a crank or 
safety device for hoists, cranes, and all forms of lifting appa- 
ratus, and also for explosion motors, which shall, in the first 
case automatically stop the descent of the load, or in the 
second case, throw out of gear the driving action when not 
required. The invention remains the property of the com- 
petitor, who must himself be responsible for its due protec- 
tion by patents. Drawings of competitive devices should be 
sent to the office of the Association des Industriels de France 
contre les Accidents du Travail, 4, Boulevard Saint-André, 
Paris, France. A non-return starting crank for gas engines, 
of simple design, was illustrated in the January, 1906, issue 
of MACHINERY; prospective competitors may be interested in 
studying this design in order to see what has already been 


done along these lines. 
* * * 


“John Brown, Practical Plumber,” ‘James Smith, Practical 
Horseshoer,’ “Robert Jones, Practical Gunsmith,” etc., are 
samples of signs found wherever we 20 that show a mis- 
understanding of the word “practical” or a deliberate misuse 
of the word for which there is no good excuse. If a man is 
a plumber, or a horseshoer or a gunsmith, he must be prac- 
tical and follow practicable methods. Who ever heard of a 
theoretical plumber, or a horseshoer who shod horses by ab- 
sent treatment, or a gunsmith who took dents out of gun 
barrels by suggestion? Drop the misused word “practical” 
from signs and see if they are not just as strong and com- 
prehensive as before. 
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EFFICIENT SYSTEM FOR THE RAPID ASSEM- 
BLY OF MOTOR CARS* 


HAROLD WHITING SLAUSONt 


From a mere corner in the machine shop in the days when 
the automobile was built in lots of but two or three at a 
time, the assembling room has grown to such an extent that, 
in many factories where the output is large, it occupies an 
entire floor of the main building, and has come to be con- 
sidered as one of the three or four most important depart- 
ments of a modern motor car factory. A corresponding in- 
crease in responsibility has attended the growth in size and 
importance of the assembling room, and today, unless well 
managed and equipped with the most up-to-date devices for 
the convenient and rapid handling of parts, it can easily 
“eat up” the profits on a whole year’s output of low or 
medium-priced cars. Without requiring the services of an 


excessive number of men, it must take care of the parts from 
the machine shop and the parts-assembling room as they are 
turned out, and not allow a great number of finished pieces to 
accumulate at any time in the stock room. The work of 
assembling must also’ be done thoroughly, so that, when 
tested, the complete car need not be sent back for overhaul- 
ing and readjustment of parts. In short, the assembling 
room must work in harmony with each of the other depart- 
ments in doing its share toward producing a car of maximum 
quality at minimum cost of production—and that share is by 
no means small. But not alone are the best systems and 
business management, proper interior arrangement and most 
up-to-date devices necessary, but the highest class of skilled 
mechanics must be employed as well. A motor and transmis- 
sion may be composed of the best of materials and have be- 
stowed upon them the most skilled workmanship available, 


* For further information on this subject, see ‘‘Machines and Tools 
for Automobile Manufacture,” June, 1909, and articles there referred to. 
7 Address: Box 27, Times Square Station, New York. 


MACHINERY 


October, 1909 


but unless they are placed together in the completed car with 
each shaft lined up, each bearing scraped and fitted and each 
gear in position to mesh properly, all this expensive material 
and labor may count for naught.- The assembling room can- 
not, to any great extent, compensate for poor machining, but 
it can absolutely ruin the best products of the machine shop. 

That the leading automobile manufacturers have been 
brought to a realization of the importance of the use of the 
best systems, equipment and labor in their assembling rooms 
is particularly well exemplified in the factory of the Chal- 
mers-Detroit Motor Car Company at Detroit, Mich. Probably 
the most convincing proof of this statement will be found in 
the fact that, for the 3,000 complete cars turned out by this 
company last year, not more than 30 men were employed at 
any one time on the assembling room floor. More remark- 
able than this, however, is the high record established for 
a day’s work. In ten hours, the 30 men in this department 
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Fig.1. View of the Assembling Room, showing Arrangement of Overhead Track and Differential Hoists; the Trucks, each of which holds the 
Parts for Two Cars; and the Adjustable Frame Supports 


assembled 35 complete cars! Of course this does not include 
the assembling of the various small parts of the motor, trans- 
mission and rear axle, as these are taken care of in other 
departments, but when it is remembered that the chassis 
assembly does include the installation of all these parts in 
the frame, the adjustment of each to its new position, the 
attaching of all springs, wheels, running-boards, foot-rests, 
steering gear, and the wiring and piping of the motor, it 
will be realized that the system and equipment employed in 
this department of the Chalmers-Detroit factory must be per- 
fect in every respect in order to turn out this amount of 
completed work. 

The headquarters of the assembling department may be 
said to lie in the finished stock room, which occupies a large 
section of the floor of the main factory on which the assem- 
bling room proper is located. To this finished stock room 
come all finished parts such as nuts, bolts, screws, front axles, 
springs, and wheels, and the previously assembled motors. 
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transmissions, steering gears, and rear axles. These are all 
classified and placed by themselves, the smaller parts being 
kept in bins which extend in long rows down one end of 
the room. Lists pasted in conspicuous places along these 
bins show the exact number of each size and kind of bolts, 
nuts and other pieces required for the various models of cars 
made here, and hand trucks having bodies divided into com- 
partments are drawn down past the bins and filled with the 
necessary number of small parts for two cars. In the larger 
divisions of the truck box or body are placed the axles, steer- 
ing gear, running boards, foot rests, and other bulky parts of 
the car. Each truck is filled with a sufficient number of the 


Fig. 2. View of Stock Room, showing Trucks in which Parts are taken 
to the Assembling Room, Assembled Parts, and Bins in which Smaller 
Parts are Stored 


proper parts for the complete assembly of two cars and is 
then rolled into the assembling room, adjoining the stock 
room, and placed between two pressed steel frames which 
form the foundations, as it were, of the two chasses to be 
assembled. Having received the required number of parts 
of the proper kind, three men now devote their entire time 
to assembling the twe chasses—and it is here that the 
advantages of “team work” are exhibited. Having become 
accustomed to this method of assembling, each man knows 
just what he is to do, and always has the other chassis 
at hand to which he can turn his attention when he is liable 
to interfere with the work of his two companions. It is 
highly specialized work, each team of three men devoting their 
whole time and energy to the installation and adjustment 
of the various parts of two cars until they are ready for the 
road test. As three men finish the first two chasses, another 
truck is brought in containing parts for two additional cars, 
and the team then devotes its attention to cars three and 
four. The motors are not included in the quota of parts 
comprising the truck load, but are carried in separately on 
differential hoists which travel on overhead tracks and pass 
in two lines down the sides of the assembling room in front 
of the two rows of chasses. When the frame is ready for 
the installation of its motor, the latter is lowered in place. 
This system renders each car independent of the stock room 
after the truck load of parts has been received, and the 
work bench, vise and kit of tools near every chassis reduce 
to a minimum the number of steps necessary to be taken 
by each workman. 

The arrangement of the rests for holding the frames rig- 
idly in place is very ingenious and entirely does away with 
the use of saw-horses or other movable and bulky supports. 
‘There are four of these supports for each frame, as shown 
in Fig. 1, and when not in use, one or all may be let down 
into the floor. Each of these supports consists merely of a 
vertical iron rod, bent at right angles at its upper end and 
forged into the shape of a hook. A corner of the frame rests 
on this horizontal portion of the rod, while the hooked-shaped 
ends of the two opposite supports prevent lateral motion in 
either direction. Each rod is supported by a pin passing 
through it at the proper distance from the end, which rests 
across the top of the base-plate which is bolted to the floor 
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and through which the end of the rod passes. By giving a 
partial turn to the rod, the pin is allowed to pass through a 
slot in the base-plate, and the whole support is thus dropped 
until its top is flush with the floor. In order that the sup- 
ports may accommodate themselves to various lengths of 
frames, the rear pair of every set of four base-plates is made 
with four sets of holes, in any of which the rods may be 
placed. The sets of supports are placed at such intervals 
along the floor that sufficient space between the frames is 
allowed to enable two teams of men to work on adjoining 
cars without interference. While it may seem a small mat- 
ter, the facility with which these supports may be put in 
place, adjusted or removed from the floor, helps to make possi- 
ble, in no uncertain degree, the record for the rapid assem- 
bly of cars of which this factory can boast. 

Although not a part of the assembling room proper, the 
department in which the pressed-steel frames of channel- 
section are prepared for the chassis, has an important part 
in facilitating quick assembling. When the frames arrive 
at the factory, forty or fifty holes must be drilled for 
the various parts which are to be attached, such as the gear 
shift, brake levers and their supports, the motor, transmis- 
sion, running boards, fenders, lamp brackets, springs, and the 
like. Most of these, with the exception of the motor and 
transmission, are riveted in place before the frames reach 
the assembling room. These operations are performed in 
the frame riveting room, which contains several unique and 
ingenious arrangements that, so far as efficiency is concerned, 
bring this department on a par with the assembling room. 
The frame is first placed on a set of supports similar to those 
used in the assembling room, except that a tension rod and 
turnbuckle connect both pair of rods for the purpose of hold- 
ing the frame more rigidly in place. A single track over 
this set of supports carries a differential hoist, from which 
is suspended a large jig (see Fig. 3) containing a guide hole 
corresponding to every hole necessary to be drilled in the 
sub-frame, which carries the motor and transmission. This 
jig is clamped securely in place and the holes drilled by means 
of pneumatic drills connected to flexible piping. When all the 


Fig. 3. Room in which the Frames are drilled and riveted by 
Pneumatic Tools 


holes are drilled in this manner, the frame is removed to 
another set of supports a few feet distant where it is held 
rigidly in place in the same manner as that before described. 
Aboye this second set of supports is an oval track of the 
same length and width as the frame. From the traveler on 
this track is suspended a cable terminating in a single pulley 
through which passes a chain. On one end of this chain is 
a heavy, pneumatic riveter, which is counterbalanced by an 
iron weight attached to the other end of the chain. This 
enables the tool to be placed at any height desired without 
unnecessary exertion. A small forge (not shown in the illus- 
tration) in one corner of this room heats the rivets before 
they are driven into the frame. By means of the oval track 
and pulley, any vertical or horizontal plane bounded by the 
frame may be reached with the riveter, and four or five men 
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in this department are usually able to keep the assembling 
room supplied with the required number of frames. After 
being finished in this department, however, the frames in 
all cases are taken directly to the finished stock room, from 
which they are drawn out to the assembling room as needed. 
This stock room, in fact, acts as a sort of clearing house 
for the whole factory, and no part ever reaches the complete 
car until it has been inspected, checked and entered in the 
stock room records. 

The keynote of this system is specialization. Every man 
knows what he has to do—and he does it. There is no over- 
lapping of departments. It is scarcely ever necessary for 
the men in the assembling room to step into the stock room, 
and the men in the stock room are supposed to keep the men 
in the assembling department supplied with the necessary 
parts for the cars that have been ordered to be finished that 
day. Each team in the assembling room follows its two 
cars through until they are ready for the road. test, and it is 
then easy to place the responsibility for any defect, where 
it belongs. When this system is supplemented with such 
labor and space saving devices as.are used in the assembling 
and frame riveting rooms, and when, at the head of it all, is 
able, efficient and experienced management, one can begin to 
understand the conditions which allow the immense increase 
in production and the reduction in cost of the American-made 


motor car of today. 
* * * 


LOCATING ANGLE BELT DRIVES 


GLASGOW 


In answer to C. A. H.’s article in the August number, under 
the heading “What Would Jim Have Said,” I submit here- 
with a data sheet of angular belt drives which was issued to 


LINE.FROM CENTER OF EACE OF 
DRIVING PULLEY TO CENTER OF 
EACE OF DRIVEN. PULLEY AND AT. 
RIGHT ANGLES TO SHAFTS. 
(PLUMB-LINE IN THE CASE OF 
HORIZONTAL, SHAFTS ) 


|_— DRIVEN PULLEY 


VIEW IN DIRECTION 
OF ARROW X 


S 
ORIVEN PULLEY. = 


| N 


VIEW IN DIRECTION 
OF ARROW Y 


PULLEYS A Aj DRIVING IN THE SAME 
DIRECTION BUT ON OPPOSITE SIDES OF 
THE DRIVEN PULLEYS. THE DRIVEN 
PULLEYS B By ARE IN REVERSED 
POSITION IN CONSEQUENCE, 


PULLEYS DRIVING A Ay IN OPPOSITE 
DIRECTION TO ABOVE, 


NOTE:- 

THE ORIVEN PULLEY MUST ALWAYS BE LINED UP FROM THE CENTER OF THAT 
FACE OF THE DRIVING PULLEY FROM WHICH THE BELT LEAVES IT, ASAT A. 
AFTER SETTING UP AS ABOVE THE BELT WILL RUN IN ONLY ONE DIRECTION FOR 
EACH DIAGRAM. 

THE DRIVEN PULLEY CAN BE SET AT ANY ANGLE IN RELATION TO THE DRIVING 
PULLEY AS LONG AS IT IS TURNED ABOUT THE POINT A, AS SHOWN BY DOTTED 
LINES. 
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Locating Belt Drives when Shafts are not Parallel 


the men here some twelve months ago. These diagrams show 
all the different positions of the pulleys for different directions 
of rotation of the shafts, and are also applicable to shafts in 
any position, vertical or horizontal. 
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ASSEMBLING MACHINE TOOL UNITS* 


ALFRED SPANGENBERGt 


In an article on “Hlements of Assembling Operations” 
appearing in the September issue of Macut1nery, the writer 
laid down some fundamental principles relative to the meth- 
ods and processes employed in manufacturing, and advanced 
the proposition that accurate drawings, accurate machine work 
and the use of jigs and gages are at the foundation of eco- 
nomical assembling. Interchangeability, standardization, and 
duplication in quantities were also discussed. The present 
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Fig. 1. Turret Lathe Indexing Mechanism to be assembled 


article will deal with concrete examples illustrating the appli- 
cation of these principles in actual shop practice. 
Assembling a Turret Lathe Indexing Mechanism 

The turret lathe indexing mechanism shown in the line 
engraving Fig. 1 is presented to bring out clearly the neces- 
sity for analyzing the purpose of every part of a machine in 
order to machine and assemble the members so that they will 
function properly. In operation, the driving shaft A is con- 
constantly revolving in a certain direction. Keyed to this 
shaft is the sliding clutch member B operated by the forked 
lever CO, link D, rod # and stop #. The dog @ is bolted to 
the turret carriage and when the carriage is run back this 
dog strikes the stop fF, thus withdrawing the indexing pin 
H from its slot in the 
index gear J and en- 
gaging the driven 
clutch member J. This 
starts the train of 
gears that revolves the 
turret by means of 
the worm shaft K, the 
worm-gear being bolt- 
ed to the turret. An 
automatic knockout 
(not shown) stops the 
power traverse of the 
carriage the moment 
clutch J is engaged. 

The turret continues 
to revolve until the 
carriage is run for- 
ward by throwing in 
the rapid power traverse mechanism which allows the in- 
dexing pin H to enter the slot in the index gear, and 
the turret stops revolving by virtue of the springs disen- 
gaging the clutch member B. The ratio of the back-gears 
is such that the index gear makes one revolution for 
each station on the turret. Spring L is for releasing the 
clutch and spring M keeps the stop F in position when 
the bracket N is moved along the bed in its T-slot. It is 
obvious that the springs should be as light as possible in order 
to avoid unnecessary wear on the indexing pin and face of 
the index gear and also to prevent a heavy pound when in 


Fig. 2. Turret Lathe Indexing Mechanism 
shown in Detail in Fig. 1, Assembled 


* For additional information on this subject, see MACHINERY, Septem- 
ber, 1909, ‘Elements of Assembling Operations,” and articles Okeke 
referred to. 

t+ Address: 951 W. Fifth St.,. Plainfield, N. J. 
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operation, but the springs must have sufficient power to 
always bring the index pin to the bottom of its slot in the 
index gear. 

The length of the springs, their stiffness, and the position 
of the collar O on the rod are determined in the beginning 
by experiment, and when found to be correct, their dimen- 
sions are marked on the drawing so as to provide for stand- 
ardization. To permit the use of light springs, it is abso- 
lutely essential that the clutch-operating members be fitted 
perfectly free so that the mechanism will index properly. 
The function of these members requires no rigidity in fit and 
the looseness desired is provided for by limits on the detail 
drawings, so that when the work, properly inspected, comes 
to the assembler no special fitting is required. As a general 
rule such parts receive little or no oil when the machine is 
in the hands of the operator, and if the parts are naturally 
stiff, trouble will arise. It must not be inferred that the 
writer is advocating such looseness in fits as to indicate poor 
workmanship, but many similar mechanisms have failed to 
work properly because of being too stiff, which shows lack 
of judgment and experience on the part of the assembler. 
The trouble in some cases, however, was due to the parts not 
being in proper alignment. 

Before starting to describe any of the assembling opera- 
tions, it will be well to bear in mind that while the descrip- 
tion necessarily gives the operations in sequence, it is prob- 
able that in actual practice a number of different operations 
will be carried on at the same time, depending on the num- 
ber of men working on the job. The gear plate and its cover, 
the latter being shown at A, Fig. 2, come to the assemblers 
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Fig. 3. Engine Lathe Apron to be assembled 


with all the holes jig drilled and reamed except the taper 
dowel pin holes B. All the oil grooves are machine cut ex- 
cept those for the worm-shaft in the gear plate and cover. 

Assuming that the turret lathe beds are in process, the 
operations of assembling the mechanism complete will include 
bench and vise work and also floor work, since some of the 
members are interdependent with others on the lathe bed. 
‘The bench work consists of assembling the three independent 
groups, viz: the back gear members P and Q, Fig. 1; the fork 
lever members, including the sliding clutch B; and the oper- 
ating rod bracket members D, E, F, M, N, and O. 

The floor work consists of lining up the gear plate R on 
the lathe bed and assembling the entire mechanism. The 
operation of lining up is accomplished by means of two 
‘special arbors, one of which fits the worm-shaft bearings ih 
the turret carriage and the other fits the holes in the operat- 
ing rod bracket N, the arbors being long enough to pass 
through corresponding holes in the gear plate. The arbors 
are placed in position, with the turret carriage and operating 
rod bracket moved as close to the gear plate as possible, the 
latter now being bolted to the lathe bed. For obvious rea- 
sons the lining up is done with special reference to the 
operating rod and worm-shaft holes, since the adjacent bear- 
ing on the bed for the driving shaft A is some four feet away 
from that on the gear plate. Alignment of the driving shaft 
is tested by surface gage measurements taken from the top 
and side of the V on the bed, a few thousandths “off” being 
permissible, 

Referring to Fig. 2, the bolt holes C have 1/32 inch clear- 
ance in the gear plate to allow it to be shifted slightly, and 
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when properly set, the taper dowel pin holes are drilled in 
the bed by means of a pneumatic drill, then hand reamed, 
and the taper pins driven in place. The subsequent opera- 
tions consist of assembling the shafts, studs and gears in 
their places, the process being so simple that no explanation 
is necessary. Next, the operating 'rod bracket members are 
put in place and then, after setting the index gear, the fork 
lever bracket S (Fig. 1), with its members already assem- 
bled, is bolted on and the connection with the link D made 
by inserting its pin. 

Setting the index gear is accomplished in the following 
manner: The worm-shaft is set so: that one-quarter of its 
total amount of back-lash is on the driving side, i. e., if a 
line is placed on the periphery of collar 7, and the total 
amount of backlash in the worm between its bearings in 
the turret carriage allows the line on this collar to travel 
% inch, then the worm-shaft is turned so that the line on 
collar 7 moves back 1% inch from the side towards which the 
shaft revolves when in operation. Now, with the-fork lever 
members in place, excepting the pin U, the index gear is set 
so that when the indexing pin H is in position in its slot, 
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Fig. 5. Example of Device Difficult to assemble if Parts 
are not made in Jigs insuring Interchangeability 


the pin U will enter freely in its holes by virtue of their 
being in line. 

The setting of the index: gear to accomplish this is done 
by keeping the teeth of the index gear in mesh with its pin- 
ion and changing the teeth in the large back gear P in rela- 
tion to those in its driving gear. Smaller adjustment of the 
index gear is obtained in this manner than by changing its 
teeth in relation to the teeth on the pinion Q, which fact is 
due to the ratio of the gears. Bolting on the cover is the 
final operation. i 

Assembling an Engine Lathe Apron 

The engine lathe apron illustrated in the line engraving 
Fig. 3 is presented to show how machine tool units of this 
character are assembled on a manufacturing basis. Lathe 
makers, as a rule, build their lathe parts such as head-stocks, 
tail-stocks, rests and aprons in large lots so as to take advan- 
tage of the economy to be gained from carrying on the same 
operations on a large number of similar pieces in succession, 
both in machining and assembling; this has already been 
referred to. 

It will be observed that the various shaft members are 
entirely independent of each other as far as their separate 
assembling is concerned, so that it is highly advisable to 
group these units to permit their being assembled at the 
bench as opportunity offers, which in most cases is while 
the aprons and covers are being bored and drilled. There 
are six distinct groups consisting, respectively, of the shafts 
A to F and their members. The assembling of these groups 
at the bench merely involves ordinary vise work so that little 
explanation is necessary. It will be well to state here that 
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when these parts are machined, particular attention is paid 
to the inspection of the length over shoulders, so that when 
the groups are assembled and put in place in the apron and 
cover no occasion will arise for any fitting or adjusting. 

The method of testing shoulders on the friction gear shaft 
members, group D, in Fig. 3, is clearly shown at the right 
in Fig. 6; A represents a surface plate having a hole to re- 
ceive the bearing end of the shaft. The double friction gear 
b when in its place in the apron has a lateral movement of 
1/16 inch, the movement being controlled by the hand-wheel 
C. The dimension D, when all the friction surfaces are 
tight, being known, it is tested with a surface gage as indi- 
cated. The dimensions HZ and F are tested with ordinary 
length gages. A running fit is allowed on all shoulders while 
the length of the bearings in the apron and cover are made 
standard. 

At the left in Fig. 6 is shown a jig: for locating the levers 
G@ and H (Fig. 3) at the proper angle on their shaft while 
drilling and reaming the taper pin holes. This operation is 
done on a sensitive drill press to permit machine reaming. 
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Fig. 6. Special Devices used in Assembling the Lathe Apron shown in Fig. 3 


The jig is shown standing on end for the purpose of illus- 
tration, and its being used for two different sizes of levers 
accounts for the extra locating pins. 

Referring now to Fig. 7, the method of testing the lead- 
screw nuts M, cam N, safety lever O, trunion lever @ and 
the bevel gears Q and # is clearly indicated, the reference 
letters corresponding to those in Fig. 3. At D is shown a 
testing fixture in the: form of an apron casting which is bored 
and reamed in the apron jig and is provided with supports 
at the back for holding it in the position shown. A short 
arbor representing the lead-screw is placed in the bearings S 
and J and holds the double bevel pinion Q (not in place in 
the engraving) in position. 

It will be observed that the function of the safety lever is 
to prevent the double bevel pinion and the lead-screw nuts 
from accidentally becoming engaged at the same time, which 


Fig. 7. Testing Fixture for Parts of Lathe Apron . 


would cause a breakage. Special milling fixtures are pro- 
vided for milling the ends of the safety lever and the slot in 
cam N and lever G. 

A babbitting jig is provided for the lead-screw nuts so that 
it is not necessary to babbitt them in place on a threaded arbor. 
The cam pin holes in the nuts are jig drilled. This has the 
advantage of making the nuts interchangeable besides avoid- 
ing the necessity for carrying hot babbitt any distance 
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through the shop. lf any of the members fail to function 
properly, the faulty member is, of course, replaced. 

All the drilling, boring, and machine reaming on the aprons 
and covers is completed in the drilling department except 
the holes for the oil pipe (not shown) spring pin J and set- 
screws J and K (Fig. 3). Small holes such as these can be 
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Fig. 8. Jigs for Drilling Parts of Device shown in Fig. 5 


drilled cheaper with an air drill, due to the fact that the oil 
holes are comparatively short and are on an ang!e, while the 
spring pin hole J cannot be drilled until some of the assem- 
bling operations are completed. 

When the aprons and covers are received in the assembling 
department, they are placed on special trestles for conven- 
ience in assembling. The castings are now painted, all of 
the chipping and cleaning having been done in the foundry. 
The next operation consists in drilling the oil holes and the 
holes for the set-screws J and K. Jigs for drilling the latter 
are shown at A.and B in Fig. 7. Jig C drills the spring pin 
hole Z in the apron cover which is machine drilled. The hole 
is at right angles to the top of the cover and the jig is easily 
set up as is evident by referring to Fig. 4 which shows jig B 
in position in the apron. It will be observed that these jigs 
permit the grcove in the shafts to be cut standard size and 
the shafts made interchangeable. 

After chipping the oil grooves and tapping the screw holes, 
the covers are bolted on for the purpose of hand reaming 


Fig. 9. Gages for Testing the Parts of the Device shown in Fig. 5 


all shaft holes to standard size. The covers are then re- 
moved and the aprons laid face down for the purpose of fit-. 
ting the lead-screw nuts M (Figs. 3 and 7). The nuts, bab- 
bitting jig and grinding ways in the apron being machined 
to gage, it is only necessary to smooth the surfaces on the 
nuts and apron to make the nuts slide freely. 

When all of the members shown in Fig. 7 fitting the back 
of the apron have been fitted and tested at the bench, they 
are put in place in the aprons. In performing this operation 
the corresponding pieces are placed in each apron in succes- 
sion. With the lead-screw nuts closed by means of the cam, 
a special tap, mounted on an arbor fitting the lead-screw 
bearings, is run through the nuts to clean out the threads. 

The aprons are now turned face up for the purpose of 
fitting the oil pipes and drilling the holes for spring pin I 
(Fig. 3). There are three holes to be drilled in the apron 
for this pin to enter, one for the central position of lever H 
which operates the double bevel pinion, and one for each 
extreme position. A special center punch which fits the hole 
in lever. H is used to lay out these. The central position is 
determined by the safety lever fitting into the notch in lever 
G; while the bevel pinion mounted on an arbor and alter- 
nately brought into mesh with the bevel gear, determines. 
the extreme positions. After the holes are drilled by means 
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of a pneumatic drill, a reamer is substituted for the center 
punch in lever H and the holes reamed taper to fit the spring 
pin J. A collar on the reamer acts:as a depth gage. It 
would, of course, be possible to drill these holes in the jig 
that drills and bores the aprons, but this is hardly deemed 
advisable as there are a number of elements that must be 
taken into consideration, an error in any one of which would 
prevent the bevel gears from meshing properly. Placing the 
spring pins J in position completes the work on the feed 
reversing mechanism. 

The rack pinions # and gears are now put in place, then 
the friction gear shafts D and their members, except the hand- 
wheel U and collars V and W. After driving in the studs 
for the intermediate cross-feed gears (not shown because of 
the sectional view) the aprons are ready to receive the covers. 

Work on the covers consists in placing the hand-wheel pin- 
ions and hand-wheel members in position and fitting the 
rack pinion spring pin members after which the covers are 
bolted onto the aprons. The rack pinion knob X is now 
put on and then the collars V and W are fastened onto the 
friction gears as shown in the line engraving Fig. 3. Screw- 
ing on the hand-wheel U and nut Y completes the apron and 
it is ready to be sent to the store room. 


Assembling an Automatically-releasing Hand-wheel 
Mechanism 


Unless jigs and gages are used in the machining process, 
the peculiar conditions encountered in assembling a mechan- 
ism such as shown in the line engraving Fig. 5 would call 
- for a high degree of skill on the part of the assembler be- 
sides involving excessive cost. The half-tones Figs. 8 and 9 


illustrate a set of jigs and gages for producing this mechan-. 


ism, which enables the assembling to be done without any 
filing or fitting, the object being to illustrate that interchange- 
able manufacture is really economical manufacture. 

It will be seen that the function of the device is to auto- 
matically engage and disengage the hand-wheel member A 
with its shaft B, the action being as follows: Turning the 
hand-wheel in either direction by means of the handle C, 
so that the latter does not rotate in the hand, engages the 
pawl D with the ratchet H which is keyed to the shaft B; 
on releasing the handle, spring F disengages the pawl.. 

The requirements are that the handle and pawl must work 
perfectly free so that no effort to grip the handle hard will 
be necessary; the axis of the handle and pawl must intersect 
so that each cam face will work equally well; when the pawl 
is fully engaged with the ratchet, the handle end of the pawl 
must still be on the cam face of the handle; the contour of 
the cam, length of the pawl, diameter of ratchet and center 
distance G must be within close limits. Referring to Fig. 8, 
A is a jig for drilling the hand-wheel cover and its screw 
holes in the hand-wheel. The jig is shown in position for 
drilling the latter, being located in the counterbore of the 
hand-wheel. Resting on top of the jig is the hand-wheel 
cover which fits into the recess shown and is held by the 
two straps and bolts. The hand-wheel and its cover are, of 
course, drilled separately. & 

At B, in the same figure, is shown a jig for drilling the 
handle stud hole and the pawl hole C. The hand-wheel is 
located on a stud through its bore, and clamped to the jig 
by passing a bolt through the stud, this bolt being provided 
with a split washer on the end. To bring the pawl hole 
central with its hub, two set-screws are provided at D which 
hold the hand-wheel in position while being drilled by clamp- 
ing against the sides of the spoke. The jig is fastened on 
the edge of the drill press table, so that the table does not 
interfere with the wheel. The vertical hole, with the drill 
guided by bushing H, is now drilled and reamed in all the 
hand-wheels, this hole being the pawl hole. For drilling and 
reaming the small diameter, a long bushing is used in the 
large diameter of the hole to guide the tools. When this 
hole is drilled, the jig is then clamped to the side of the box 
table and the hole for the handle stud is drilled in all the 
wheels. 

The jig shown at F in the same engraving is for driNing 
the shaft bearing which is seen to the right. The hub on 
the bearing fits into the jig, the straps G@ holding the work 
in place. Both this jig and the one at A are provided with 
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complete sets of clearance and tap bushings so as to permit 
their being used on a multiple spindle drilling machine. 

In Fig. 9 will be seen a set of gages for testing the com- 
ponent parts of the mechanism shown in Fig. 5. Gage A is 
for testing the length of the pawl which is shown in position 
in the gage. The ends of the pawl are milled with forming 
cutters. At B is shown a gage for testing the cam surface 
on the handle ©. This cam is also milled with a forming 
cutter and when milled to the proper depth will just pass 
through the gage. The gage D is used to test the handle for 
length J (Fig. 5), the collar J, the depth of counterbore K. 
This gage represents a standard handle stud except that it 
is provided with a groove to fit the U-shaped collar # which 
is of the same diaméter and thickness as the collar J in Fig. 
5. To test the handle, the gage is inserted into the hole and 
the U-collars slipped into the groove; the collar J is tested 
for thickness by fitting the groove in the gage; to test the 
depth of the counterbore K, the gage is screwed into the 
hand-wheel and the collar # tried as before. 

The tool shown at F is the counterbore used in connection 
with jig B, Fig. 8, for finishing the counterbore K and surface 
LZ in Fig. 5. At G, Fig. 9, is a length gage for the shoulders 
on the hand-wheel shaft against which the gage is seen rest- 
ing. In the same engraving, H is a gage for testing the 
length through the bearing hole, while to the extreme right 
at IT is shown a length gage for the hand-wheel shaft hole. 

It will be observed that all of these gages, with one excep- 
tion, that of the cam gage B, are length gages. Their use 
was found imperative for interchangeable work. This is due 
to the fact that errors in length are far more likely to occur 
and cause trouble in assembling than errors in diameter. All 
of the essential measurements of diameter on the component 
parts of the mechanism shown in Fig. 5, i. e., the running 
and driving fits, are tested with ordinary limit and plug 
gages, while the threaded members are tested with male and 
female thread gages. 

In assembling the mechanism, the pawl, its spring, and the 
handle members are first assembled. After fitting the Wood- 
ruff keys and the shaft members, the ratchet wheel is re- 
moved for the purpose of assembling the bearing and hand- 
wheel. The ratchet wheel is then replaced and the nut 
screwed down tightly with a socket wrench, the shaft being 
held from turning by engaging the pawl. Fastening on the 
cover and screwing in the oil cup finish the assembling opera- 
tions. There is no adjusting or fitting to be done since 
the proper allowances for all fits are provided for on the de- 
tail drawings and the accuracy of the machine work is in- 
sured by a thorough system of inspection. Thus it will be 
seen that the work of assembling in this case merely con- 
sists in combining the separate elements in their logical 
order. 

Summary of Principles of Assembling Operations 

Summarizing the principles referred to in the previous dis- 
cussion, we may state the following rules as being the main 
points to be considered in assembling work. 

1. To secure economical results we must have accurate 
drawings, accurate machine work, and use jigs and gages. 

2. The use of limits on detail drawings is valuable espe- 
cially when supplemented with a thorough system of inspec- 
tion. 

3. Inspection, both in the machine and assembling depart- 
ments, is absolutely necessary. 

4. Before assembling any part of a machine, its function 
should be thoroughly understood in order to have the parts 
work properly and to avoid any unnecessary refinement. 

5. Study carefully the question of rigidity in fits. 

6. Plan quick and efficient methods of lining up. 

7. Always follow the drawings. In no case should devi- 
ations be permitted. 

8. Anticipate any extra chipping for clearance that may 
be necessary, and so avoid having to take the work apart. 

9. Analyze the elements carefully, and see if it will not 
pay to substitute the machining process on pieces that are 
sometimes fitted by hand. 

10. Standardization is one of the cardinal prineples of eco- 
nomical assembling. Therefore, do not leave stock for adjust- 
ment when the pieces can be machined to standard size. 
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11. Provide for the duplication of parts in quantities so 
as to take advantage of the saving to be, gained from per- 
forming the same operation on a number of pieces in suc- 
cession. 

12. Separate the assembling operations for any particular 
job so as to provide for a subdivision of labor. 

13. Follow the unit system of assembling in order to per- 
mit a large number of workmen to be employed on a job. 

14. The operations involved in assembling the units should 
be separated from the erecting process. 

15. All chipping should be done before the parts are 
scraped. 

16. Where it would be necessary to take the work apart 
to line up the brackets or bearings, perform the lining-up 
operation first. 

17. Plan methods and processes so that the work can be 
assembled with the least amount of handling. 

18. Provide ample handling facilities. 

19. Make the laborious operations in scraping as easy as 
possible by providing efficient pulling devices. 

20. Before sending the units to store or to the erectors 
see that the operations are completed as far as possible. 
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FORMULAS FOR CONE CLUTCHES* 


There appears to be considerable misunderstanding, or per- 
haps rather, lack of understanding, of the formulas for cone 
clutches. A number of formulas are given in various hand- 
books ang treatises on design, but at first sight they do not 
agree, and if the designer has not deduced any of the for- 
mulas for himself, he will naturally doubt the source from 
which he obtains them because of finding discrepancy between 
final results. However, the various authorities in general 
give correct formulas, and the difficulty met is caused by the 
fact that in cone clutch design different formulas are devel- 
oped according to whether the clutch surfaces are consid- 
ered to engage with or without some slip. In the following 
a set of formulas are deduced for both conditions, and a 
summary of these formulas is given in the accompanying 
Data Sheet Supplement: 

Assume that: 

H.P. = horse-power: transmitted, 


DEVELOPMENT OF 
CLUTCH LEATHER 


Machinery, N.Y. 
Fig.1. Diagram of Cone Clutch 


N =revolutions of crank-shaft per minute, 

7 =mean radius of friction cone, in inches, 

r,—large radius of friction cone, in inches, 

7, == small radius of friction cone, in inches, 

R,= outside radius of leather band, in inches, 

R.,=—= inside radius of leather band, in inches, 

vy =velocity of a point at distance r from the center, in 
feet per minute, 

F =tangential force acting at radius 7, in pounds, 

P,=total normal pressure between cone surfaces, in 
pounds. 

P,=spring pressure, in pounds, 

a = angle of clutch surface with axis of shaft = 7 to 13 
degrees, 

@ =included angle of clutch leather, when developed, 

f =coefficient of friction = 0.20 to 0.25 for greasy leather 
on iron, 

p =allowable pressure per square inch of leather band 
= 7 to 8 pounds, 

W = width of clutch leather, in inches. 


* With Data Sheet Supplement. 
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The relation between the outside and inside radii R, and R- 
of the clutch leather for covering the friction surface and the 
radii r, and r, of the friction cone are expressed by the follow- 
ing formulas, the deduction of which are clearly seen from 
1 Dag A 


Vy 
Ji 
sina 
vey 
—— 
sina 


The included angle @ of the developed clutch leather (see 
Fig. 3) is found as follows: The length of the outside arc 
of the developed clutch leather surface equals the largest cir- 
cumference of the cone clutch, or are OC = 2 m7, (See Figs. 


Machinery, N.Y. 


Figs. 2 to 5. Diagrams for Deducing Formulas for Cone Clutches 


1 and 3.) Angle 6 is to 360 degrees as are @ is to the whole 


circumference of the circle having R, for radius. Therefore, 
B 2017, PP, 
360 2a R, oe 
But it has already been shown that R,= Ee Ol tte 
sin a 


xX sin a, and therefore 


B R, X sina 
—_ = =sina, or B=sina X 860. 
360 ike 
It is obvious that the mean radius r of the friction cone 
equals the arithmetic mean of the largest and smallest cone 
radii, or 


t+, 
/ f———I 
2 
The velocity v of a point on the friction cone at a distance 


r from the center is found by the well-known formula 
=2rrNn 


in which v and r are supposed to be measured in the same 


units. If v is in feet, and r in inches, the formula takes the 
form 
277rN 
v= —————_. 
12 


The tangential force acting at radius r, in pounds, is found 
by the formula 


EEP> << 333000 
F= 


v 


which is deduced directly from the familiar formula for 
horse-power when the torque is given in foot-pounds. 

If the width of the clutch surface is W, the area of this 
surface is WX 27r. The total pressure on the surface, P,, 
must equal the pressure per square inch multiplied by the 
area, or 

Pa=W X27 p. 

From this we deduce the formula 


Py 
Wi 


lrrp 
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The horse-power transmitted equals 


Ban x 2arr xX N 
H.P. = —__———— 
12 < 33,000 
in which 7 is given in inches. By inserting the value of r 
in this formula, and dividing numerator and denominator in 
the fraction by 27, we get 
Pires 
H.P, = ————_ 
63,025 
In Fig. 4 let it be assumed that the clutch surfaces engage 
without slip. Assume further that the spring pressure is 
represented by line P,, the pressure normal to the clutch sur- 
face A B by Py, and the force tending to bring the clutch sur- 
faces in closer engagement by Py; this last force, of course, is 
parallel to AB. The force P, is partly used for producing the 
normal pressure P, and partly used for bringing the clutch 
surfaces in closer contact; consequently 
PoP a Sind -- Pp X COS a. 
(E00 re Je yond mane i 
Therefore 
P.=P, (sina + f cosa) 
P, 
and P,=———_ 
sin a + fcosa 
If we substitute this value of P, in the horse-power for- 
mula just deduced, we have 
Pai rN 
H.e. = 
63,025 (sina + f cosa) 
Transposing, we get 
. H.P. X 63,025 (sin a + f cos a) 
‘ frNn 
If we assume that there is some slip between the clutch 
surfaces, the force Py in Fig. 4 becomes zero, and the whole 
of force P, is used to produce normal pressure, as shown in 
ies 5. Then 


sin a 
and, substituting in the horse-power formula, as before, we 


have ' | 
ale GEN, 
H.P.=>= —————- 
63,025 sin a 
and 
H.P. X 63,025 sin a 
TN 
The most important of these formulas have been collected 
in compact form and are given without their deductions in 
the Data Sheet Supplement. They will be found very con- 
venient for ready reference when designing cone clutches or 
checking designs already made. 
* * * 


The export of automobiles from France, which declined 
in 1908, has shown a slight increase during the first months 
of 1909. During the first three months of the year 1907 
France exported automobiles valued at approximately $10,- 
300,000. During the first three months of 1908 the exports 
declined so that the total value of automobiles exported was 
only $8,700,000. During the first three months of the cur- 
rent year the exports again rose to $9,500,000. England is 
the best customer of France for automobiles, more than forty 
per cent of the exports being to Great Britain. The exports 
of automobiles to the United States are decreasing so that 
during the first three months of 1909 automobiles to a 
value of only slightly more than $500,000 were imported, as 
compared with over $800,000 in 1908, and nearly $800,000 in 
1907. The Argentine Republic appears to offer a good field 
for the automobile trade, the French exports to that country 
during the first three montns of the current year amounting to 
over $750000. The imports of automobiles to France are 
almost negligible when compared with the exports. During 
the first three months in 1909 the total value of imported 
automobiles amounted to about $400,000, the United States 
supplying cars to a value of only $16,000. Germany and Italy 
supply the largest proportion of cars imported by France. 
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STANDARD AUTOMOBILE PARTS ADOPTED 
13 A Ss a eee Bh ey 


The Association of Licensed Automobile Manufacturers 
(A. L. A. M.) has, from time to time, standardized some parts 
which occur in automobile design, and which are likely to 
require frequent replacement or repairs. The most impor- 
tant of the standards adopted by the association undoubtedly 
are the standards for fine pitch threads, screws, castle and 
plain nuts, which were published in Macntnery’s Data Sheet 
No. 63, accompanying the November, 1906, issue. In this 
issue an editorial was also published entitled ‘‘Automobile 
Fine Screw Threads’ in which the new standard for screw 
threads was discussed. A table condensed from the Data 
Sheet mentioned, giving all the required dimensions, is pub- 
lished herewith. 


STANDARD HEXAGON-HEAD SCREWS, CASTLE AND PLAIN NUTS 


1 1 
Dx, 5=CENGTH OF THREADED PORTION. 
P=PITCH OF THREAD, U.S. STD. FORM 


Machinery, N.Y. 


Doeee eee lw) a lt fae) s es 
a, {ey eee ee | | | 
P 28 24 24 20 20 18 18 | 16/16 | 14 | 14 
9 21 13 29 9 89 23 49 | | 29 
A Be 6f Be 64 16 64 ae | bie | ee 1 
A 9 17 21 3 a 81 35. OM ort 49 =f. 
1 32 bt ed 8 16 64 ta |-88 | RS | oF 8 
B 3 4 ‘se 11 3 7 15, al 1 1 Tee 
8 2 16 16 4 8 16 $ x 16 
C. ae | 3p t t ie | %6 + t bry Vode t 
E 6a or $ $ t 32 ss |aziaelas| 32 
H 3 43 9 21 By 27 15 Ck el SE 9 Ba 3 
16 ie Be 6t 8 64 $3) | ea \ 26 |) se, a 
I ax | ut t $ t t t Woesa) #4. © 
K Se = 3 3 38 8 8 tO a ee et 
16 1 C3 Be ae oe Be Be | se | se | Be | 32 
Gove aalersss pve | too | 4 le |) a | 8 


Since the adoption of the standard A. L. A. M. thread, the 
association has adopted a standard spark plug, the dimen- 
sions and special specifications of which are given in the 
accompanying supplement. Standard designs for adjustable 
and solid yoke and eye rod ends have also been adopted, 
dimensions for which are also given in the supplement, to- 
gether with dimensions for the pins and washers used with 
these rods. 

The horse-power .of automobile engines has always been 
more or less indefinitely expressed, and until recently there 
has been no formula giving a satisfactory relation between 
the horse-power and the diameter of the engine cylinder and 
the piston speed. The association, therefore, some time ago 
adopted a standard horse-power formula, assuming a piston 
speed of 1,000 feet per minute. According to this formula, if 

D = diameter of cylinder, and 

N =number of cylinders, 

2S GN) 
then H.P.—==———_—_. 

2.5 

The table in the supplement giving horse-power of auto- 
mobile engines has been calculated from this formula for 
engines having one, two, four and six cylinders, with the 
diameter of the cylinder varying from 214 to 6 inches. It 
will be understood, of course, that this formula gives only 
approximate results, as the actual horse-power of any one 
automobile engine could not be expressed by so simple or 
general a formula. However, this formula is of great assist- 
ance in estimating in a general way the probable horse-power 


of an automobile engine. 
* * * 


A commission has been at work for the last two years in 
Sweden preparing a new schedule for import duties. The 
new tariff, which has not yet been adopted, proposes in- 
creases in the import duties imposed on machinery, the 
avowed purpose being to protect home industries. ; 


* With Data Sheet Supplement. 
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TREATMENT OF GEARS FOR AUTOMOBILE 
MOTORS AND TRANSMISSIONS 


HAROLD WHITING SLAUSON* 


There is probably no part of an automobile that is sub- 
jected to more use or greater abuse than the transmission. 
Carrying as it does practically all of the power developed by 
the motor, and, receiving at the hands of a careless driver 
the strains imparted by a suddenly applied load or a too rapid 
shifting of the speeds, it is small wonder that the gears of 
the transmission must be made of the highest grade of ma- 
terials, and that the care and workmanship bestowed upon 


co 


Fig. 1. Chamfering the Teeth of Spur Gears in the Winton Factory 


each must be of the best. The ordinary automobile trans- 
mission consists of a series of different sizes of spur gears 
mounted on two parallel shafts with means for sliding the 
gears on one shaft into mesh with those on the other, as de- 
sired. In this manner various speed ratios are transmitted 
from the motor to the main driving shaft, although on the 
majority of automobiles the high speed drives the car direct, 
without the interposition of any of the gears of the trans- 
mission. 

As a saving in weight is an important factor to be con- 
sidered in the design of a transmission, the gears must be 
made as small as possible and yet be sufficiently strong to 
carry suddenly-applied loads with no attendant danger of 
breaking. Owing to the methods by which the speeds are 
changed, and the clashing and “bruising” which take place 
when the gears are shifted, the transmission must also be 
made of a material which is hard as well as tough. Different 
kinds of steel have been used and each has been treated by 
various methods in an effort to discover the perfect gear ma- 
terial, but although this is yet to be found, the transmission 
of a modern, well-made automobile, when intelligently 
handled, will last nearly as long as the car itself. Of the 
various kinds of carbon steel which have been employed for 
transmission gears, nickel, chrome-nickel and silico-manganese 
seem to have more adherents among the leading builders than 
any other materials. In most factories the gears are case- 
hardened after being cut, and in this manner:the combination 
of toughness with the desired hard surface is obtained. Gears 
which have been treated in this way have been taken out of 
ears after having been run many thousands of miles, and in 
some instances, the original tool marks on the faces of the 
teeth were still visible. 


* Address: Box 27, Times Square Station, New York. 
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Methods employed for cutting gears in automobile factories 
do not differ in any essential features from those used in 
any well-equipped machine shop or manufacturing concern. 
Most of the automobile makers purchase their transmission 
gear blanks outside and cut and finish them in the, factory. 
Many of these blanks of special steel are imported from 
France, but a few of the leading factories have laboratories of 
their own in which experiments on high-quality materials for 
transmission purposes are continually in progress. Six or 
seven spur gear blanks of the same size are generally placed 
on the mandrel of the cutter at once. A continuous cut ex- 
tending throughout the width of all of these blanks is then 
taken for each tooth, and in this manner six or seven gears 
are finished at once and are made absolutely uniform. 

After the teeth have been cut, the gears are taken to the 
heat treating room to be case-hardened. In the Middle West, 
and a few other sections, many of the case-hardening ovens 
are heated by natural gas obtained from near-by wells. In 
the Maxwell factory, at Newcastle, Ind., a special machine 
has been, installed for the manufacture of gas from “distil- 
late’—a hydro-carbon obtained from the oil refineries. This 
machine is set up in the power house connected with the fac- 
tory, and the gas is stored in a tank located in the same 
building. It is conducted from here to the heat-treating 
ovens in which it is used for case-hardening, tempering and 
annealing. Still another method for obtaining heat for the 
ovens is in use at the Ford factory, in Detroit. Petroleum, 
or crude oil, is vaporized and forced by air pressure into a 
series of special burners located under the ovens. By regu- 
lating the amount of air or vapor or both, the ovens can be 
kept at a uniform temperature, or the amount of heat gen- 
erated may be varied at will between almost any limits. 
The temperatures of the ovens are indicated by an electric 
pyrometer connected with each, and pieces to be case-hard- 
ened are kept at a heat of 1,600 degrees -F. for a length of 
time which depends on the depth below the surface to which 
it is desired to carry the treatment. 

In several factories the final operation bestowed upon the 
gear, before assembly in the transmission or the motor, is 
the sand blast which serves to scour off any roughness or 
stains which may have been left on the surface during the 
cutting or the heat treatment. In the National factory, at 
Indianapolis, this operation is conducted in a small building 
separated from the remainder of the shop. The sand is kept 


Fig. 2. Gear Case-hardening Room in the Premier Factory 


in a bin in one corner and is’sucked up by a centrifugal 
blower and forced by the air pressure through a pipe which 
terminates in a nozzle. The sand, being forced out at high 
velocity by the air pressure, may be directed at all parts of 
the pieces to be cleaned. This is one of the most efficient 
methods of polishing and finishing a gear and does not injure 
the hard metal surface in any way. 

As silence of operation of all moving parts is one of the 
principal requisites for a motor car of to-day, it is necessary 
that the teeth of all gears shall be made to mesh perfectly 
and smoothly with all of those on the other gears with which 
they come in contact. In order to obtain silence of operation, 
the gears are run with each other for some time and each 
tooth is worn to a more perfect fit. The first few weeks of 
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operation by the customer would wear the gears in properly, 
but, in order to produce a perfect car, this is done before 
it leaves the factory. Most of this ‘running in” of the 
gears can be accomplished by the thorough road test to 
which the whole car is subjected before leaving the shop, but 
many of the leading factories supplement this with addi- 
tional methods for bestowing the required wear on the trans- 
mission. A special frame is used in the Marmon factory, in 
Indianapolis (see Fig..3), in which the transmission, driving 
shaft, differential, and rear axle and wheels are set up. An 
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Fig. 3. Running in the Transmission and Differential Gears in 
the Marmon Factory 


idler and a driving pulley, with a belt shifter, are attached 
to the front end of the transmission shaft and connected by 
belt to a countershaft driven from the main line shafting. 
When the power is applied and the different speeds of the 
transmission are thrown into mesh by the shifting lever, 
every gear of the whole car, with the exception of those 
used on the motor, will be set in motion. The gears of the 
engine are worn in when it is operated under belt power 
before installation in the chassis. Somewhat the same method 
is pursued in the Packard factory, in Detroit, the only differ- 
ence between the two being that here, instead of allowing 
the wheels to run free, a brake is attached to, the end of the 
driving shaft by means of which a variable load may be ap- 
plied to the gears in mesh. A section of the testing room 
is devoted to this purpose, and as the transmission and rear 
axle are assembled, they are brought in, placed on special 


Fig. 4. Preliminary Run of Engine and Transmission to wear in the Parts 


frames provided for the purpose and connected by belts to 


overhead shaftings. As the gears of the transmission and 
differential are run in, the loads are increased until all are 
worn perfectly smooth. 

Before their final installation in the motor and transmis- 
sion, all of the spur gears for the Winton cars, made in 
Cleveland, are set up in a special case and run in under belt 
power. The bearings in these special cases are set at the 
proper distances apart to accommodate the various gears of 
a train, thu®” wearing in the gears so that all of those for 
similar, parts are absolutely interchangeable. The case is 
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made oil-tight and a mixture of finely powdered emery and 
lubricating oil is fed through an opening in the top so that 
this grinding material will come in contact with all the 
teeth of the gears in mesh in the train. This grinding is 
continued until each tooth has been worn perfectly smooth 
and to an accurate fit with the teeth of the other gears with 
which it comes in mesh. For the gears used in the front of 
the motor to drive the cam, pump and magneto shafts— 
gears which always occupy the same relative position in re- 
gard to each, other—a tooth of each is marked when in the 
grinding case with the corresponding teeth of the others with 
which it meshes. This is done so that each gear of the 
train may be set up in the motor in the same corresponding 
position as that occupied while being worn to a perfect fit 
with the others in the case. It is evident that every tooth 
cannot be of exactly the same size and shape, and if each 
tooth is allowed to mesh with those with which it came in 
contact while being ground, more perfect rolling contact will 
take -place and less friction and noise will be set up. The 
marks made on the gears are also useful for timing the 
magneto and valve cam shafts when the occasion arises neces- 
sitating the removal of any of these parts from the motor. 
Of course, it is impossible to carry this practice to the trans- 
mission, for most of the gears on one shaft revolve independ- 
ently of those on the other, and it is very seldom that the 
same teeth of two gears will come into mesh on succeeding 
occasions. This practice, however, may be applied to the 
bevel gears of the driving shaft and rear axle and the pin- 
ions of the differential. As a further means of wearing the 
gears of the transmission to a perfect fit, the motor, trans- 
mission and driving shaft are installed in the chassis as 
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Fig. 5. Device for Testing the Accuracy of Gears 


shown in Fig. 4, and the motor is run while the various 
speeds of the transmission are thrown into mesh in order to 
wear in every gear thoroughly. During this run an electric 
dynamometer, by means of which a variable load may be ap- 
plied, is connected to the end of the driving shaft. 

An ingenious device for testing the accuracy of gears is 
used in the factory of the Grabowsky Power Wagon Co., of 
Detroit. This consists of a standard having three pins or 
bearings set in it on which the gears of the transmission are 
placed as shown in Fig. 5, thus forming a replica of the 
planetary transmission as used in the car. The middle up- 
right bearing is stationary while each of the other two is 
movable in a horizontal direction and is connected to a mi- 
crometer at either end of the base of the instrument. A 
master gear is set on one of these bearings, while the pinions 
to be tested are placed on, the other two. When the two 
movable bearings have been so adjusted that all of the gears 
mesh perfectly, the readings of the two micrometers may be 
observed and the amount, in thousandths of an inch, by which 
the gears are “off” may thus be determined accurately. Cer- 
tain limits of variation are necessarily allowed, but if any 
gear is below one or above the other, it is thrown out. Inas- 
much as the distance between the centers of the gears must 
be constant in the transmission case, this instrument is use- 
ful in determining just what gears are acceptable without 
the necessity of installing them in the case. 

Many of the gears used in the forward end of the motor 
for driving the cam, pump and magneto shafts are made of 
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manganese-bronze. The Premier car, however, made in Ind- 
ianapolis, employs a laminated gear for the magneto shaft, 
built up of alternate layers of bronze and fiber. These layers 
are pinned firmly together and the gear is then cut by the 
usual methods. This makes an exceedingly quiet-running 
gear, as the layers of fiber or rawhide cushion the impact 
of the teeth as they meet, and the whirring or grinding sound 
familiar in many all-metal gears is practically eliminated. 
It has been found by means of a series of exhaustive tests 
conducted in this factory that the silent running of this 
gear is brought about by a slight rounding or “bulging” of 
the face of the rawhide sections caused by the absorption of 
the lubricating oil in the pores of the fiber and the pressure 
against its sides. This, as mentioned above, effectually cush- 
ions the impact of the teeth, but if this bulge becomes too 
great, the teeth will not mesh properly, there will be a tend- 
ency to “jam” and more friction will be set up than would 
be the case were an all-metal gear used. Of course the wider 
these fiber sections are, the greater will be the bulge to each, 
and it has been found as a result of these experiments that 
laminated gears composed of layers of rawhide about % of 
an inch thick, alternating with bronze disks of the same 
dimensions, give the best service for this purpose. When 
sections of this thickness are used, a sufficient bulge is formed 
to cushion the impact satisfactorily, and yet this is not great 
enough to change the shape of the teeth materially. These 
experiments are still in progress at the factory in question 
in order the more accurately to determine other facts and 
- figures concerning the best form of laminated gears, and this 
is only one of the many instances which give evidence to the 
fact that the American motor car manufacturer is now fully 
awake to the importance of paying attention to the most 
minute detail of design. a 
SIMPLIFIED METHODS FOR FLY-WHEEL 
CALCULATIONS* 


R. J. WILLIAMSt+} 


In several previous issues of MACHINERY methods and for- 
mulas have been given relating to the design of fiy-wheels 
and the size of motor required for giving out a certain 
amount of energy per stroke of the machine under considera- 
tion. In this article a method of calculation will be given 
whereby the work of finding the desired results may be con- 
siderably shortened. 

In shears of large size cutting short pieces, where the 
maximum effort may be required almost continuously it is of 
great importance that motor and fly-wheel be of sufficient 
capacity to perform their work properly. Since the amount 
of energy to be given out by the fly-wheel depends upon the 
size of the motor, this should always be determined first. 

Let 

# =total energy required per stroke, 

£,=energy given up by motor during cut, 

>— energy given up by fly-wheel, 

T =time in seconds per stroke, 

T,—=time in seconds in which £, is given up, 

T,—=time in seconds in which £, is restored to fly-wheel, 

V,= initial velocity of fly-wheel in feet per second, 

V,=velocity after cut in feet per second, 

R,= initial revolutions per minute of fly-wheel, 

R,=revolutions per minute after cut, 

R,—=revolutions per minute after 7 cuts, 

W = weight of fly-wheel rim in pounds, 

_* For additional information on this and kindred subjects, see the 
following articles previously published in MacHINERY: A Safe Form 
of Fly-wheel, July, 1899; Fly-wheel Designing, October, 1899; Safe 
Speed for Fly-wheels, November, 1902, engineering edition; Fly-wheel 
Explosions and their Cause, January, 1903, engineering edition; Fly- 
wheels, June, 1903. engineering edition ; Gyroscopic Effect of Fly-wheels 
on Board Ship, May, 1904, engineering edition; The Bursting of 
Four-foot Fly-wheels, January, 1905, engineering edition ; Sixty-ton 
Fly-wheel, July. 1906, engineering edition; Size, Weight, and Capacity 
of Fly-wheels for Punches, July, 1907, engineering edition: Formulas 
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wheels for Planers, November, 1907; On Determining size of Fly- 
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ERY’S Reference Series No. 40, Fly-wheels. 

7 Address: Wheeling Mold and Foundry Co., Wheeling, W. Va. 

+Roy J. Williams was born in Syracuse, Ohio, 1884. He received 
a high school education and became a mechanical draftsman through 
home study. He has worked as draftsman with the Labelle Iron 
Works, Steubenville, Ohio; Mutual Electric & Machine Co., Wheeling, 


W. Va., and the Wheeling Mold & Foundry Co., Wheeling, W. Va. 
His specialty is rolling mill design. 
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D =mean diameter of fly-wheel rim in feet, i 
H,=horse-power required to cut every stroke, 


H,—=horse-power actually used, 4 
a width of fly-wheel rim, : 
b =depth of fly-wheel rim, |g 
g = 32.16, a 


m ==number of cuts shear will make for a total given re 
duction in speed. a 

In the July, 1907, issue of MacniInery this formula for 
horse-power was given: 


EN 
1 Bel ehh Se ; 
33,000 
60 
and since N =— we have 
? 4 
E 
13 (1) 
5507 
E, 
A 
550T, 
50FT, ET, 
Se OOM il ae —_— = 
550 T f ke 
ET, T; 
B= B= (1 (2) 
ft! c: 


Having now the energy that must be given out by the fly- 
wheel, we can proceed as follows: 


WwW 
We know that #,—=— (V2— V.2) and that 
29 
DD Sane hes No f 
oS = 0.00274 D? R,? C 
60 7 
Dx 7x R2\? 7 
Vi= = 0.00274 D? R,? 
60 : 
V2 — Vx? = 0.00274 D? (R,?— R,?) % 
W 
E, = —— X 0.00274 D® (Ri?— R,?) 
64.32 
*  E,=0.0000426 WD? (R,2—R,°) (8) 
E, 
WwW = ———__—____ (4) 
0.0000426 D? (R,? —R,”) 
Making 0.0000426 (R,2~—R,?) =CR, we have 
E,=CWD'R;? (5) : 
E, Z 
WwW =——— (6). zm 
OD*R? . 


In cast-iron fly-wheels it is usual not to exceed a speed 
which represents a fiber stress of more than 1,000 pounds 
per square inch of rim cross-section. The stress in pounds FE: 
due to centrifugal force equals 0.0972 V,? for cast iron, and 4 


for fly-wheels having a maximum stress of 1,000 pounds per ¢ 
square inch we can develop the following formulas: e 
0.0972 V,2= 1,000; V,—= 101.5. 4 
Drk, 5 

Bute , therefore we have a 

60 a 

DrR, . 

10125 z 

60 RS 

101.560 1940 MY 

ns ee (7) 4 

Dr D = 

1940 iM 

Da (8) Hy 

R, = 

1940? a 

Squaring (7) we have R?= 4 
; D?* s 

Substituting this in (6) we have . 
Ey, E, 4 
1940? 1940? © “ = 


OD = 
DD? 
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BL 
Making 1940? C=C,, and —_=C, we have 
C; 
E, 
w= = CL, (9) 
C, 


The following are the values of C, 0,, and C, for different 
reductions in speed: 


Per Cent 
Reduction Cc Oe (Gr 
2% 0.00000213 8.00 0.1250 
5 0.00000426 16.00 0.0625 
7%, 0.00000617 23.20 0.0432 
10 0.00000810 30.45 0.0328 
12%, 0.00001000 37.60 0.0266 
15 0.00001180 44.50 0.0225 
20 0.00001535 57.70 0.0173 


Size of Rim 


Let us assume that the depth of rim equals 1.22 times the 
width. We have then these formulas for size of rim: 


W 
a=. |— (10) 
12D 
b=—1.22a (11) 


These two formulas can be changed to suit any required 
ratio of depth to width of rim. 
Let y= required ratio, 


1.22W 
c= 
12Dy 


v==7a 


(12) 


(13) 


Effect of Changing Size of Motor 


Let us now suppose that we do not wish to use a motor large 
enough to cut continuously, and desire to find how many cuts 
the machine would make continuously without drifting down 
more than a certain percentage of the original speed. Trans- 
posing (3) we have 

E, 


0.0000426 WD? 


EB, 
Let —__———- = K, 
0.0000426 WD? 


ete — 


K =R,?— R.?, and 
i JV RY-K 
AL 
Rs =\|R? —nK+ (n—1)K 
A, 


After several reductions we have 
HA, (Ri? — ute ) 


(14) 


and since K—R,’— R.2 we have 
Hy, (R,?— R;?) 


R,'— R,? 


n= ——_—— 


H, —H, 
The time now required to bring the. fly-wheel up to full 
speed again after nm cuts will be 


oat (15) 


EB, 

= (16) 
550 H, 

Examples 


We will now work out some examples illustrating the use 
of these formulas. 


Example 1—A hot slab shear is required to cut a slab 
4 x 15 inches which, at a shearing stress of 6,000 pounds per 
square inch, gives a pressure between the knives of 360,000 
pounds. The total energy required for the cut will then be 


4 
360,000 X —=120,000 foot-pounds. 
12 


strokes per minute, and with a six-inch stroke the actual. cut- 
ting time is 0.75 second and the balance of the stroke is 
2.25 seconds. 


The shear is to make 20 
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The fly-wheel is to have a mean diameter of 6 feet 6 
inches and is to run at a speed of 200 R. P. M.; the reduc- 


' tion in speed to be 10 per cent per stroke when cutting. 


120, OOO 


8x 650 


0.75 
FH, = 120,000 < (: — e = 90,000 foot-pounds. 
3 


aD: 0000081 x 6.5? « 200? 
Assuming a ratio of 1.22 between depth and width of rim, 
6,570 


— ee = 9.18 inches, 
12 X 6.5 [ 


b=—=1.22 X 9.18 =11.2 inches, 
or size of rim, say, 9 X 11% inches. 

Example 2.—Suppose we wish to make the fly-wheel in 
Example 1 with a stress of 1,000 pounds, due to centrifugal 
force per square inch of rim section. 

C, for 10 per cent = 0.0328, 

W = 0.0328 X 90,000 = 2,950 pounds, 


1,940 1,940 
— alte —6ateet, he— 
D 


SS6Va 1s NY 


~ 2,950 
a = 6.4 inches, 
12X6 


lee elota——ale sy INCHES: 
or size of rim, say, 644 X 8 inches. 
Example 3.—Let us now suppose that in Example 1 we wish 
to use a 50 H. P. motor, and wish to find how many cuts the 
shear will make continuously without drifting down more 
than 20 per cent in speed? And what time must be allowed 
for the motor to restore the fly-wheel to its original speed? 
R,? — R;* = 200? — 160? = 14400 


R,° — R,? = 200? — 180? = 7600 
72.7 x 14400 
Es 
7600 
n= —-—____—_— = 8.86 cuts 
72.7 — 50 


Allowing the shear to make 4 cuts we have 


50 
TS ame \ 200" % = 159 K.P. M 
hed, 


E, = 0.0000426 x 6570 x 6.5? ~« (200? — 159?) = 175,000 foot- 
pounds, about. 
175000 


"550 x 50 
Example 4.—Let us now suppose that in Example 2 we wisn 
to use a 50 H. P. motor under the same conditions as in 
Example 3. 
R,? — R,z* = 823? — 258? = 37750 
R,? — R,? = 823? — 2912 = 19650 


= 6.4 seconds. 


72.7 X 87750 
19650 
fife = 4 cuts, nearly. 
72.7 — 50 


E, = 0.0900426 x 2950 x 6? x (8232 — 258?) = 170,000 foot- 
pounds, about. 


170,000 


Tea = 6.2 seconds. 


550 x 50 

These examples show the possibilities of the formulas as 
time-savers for, the designer, by reducing the calculations to 
the smallest possible number, and at the same time reducing 
the possibility of error. 

* * * 

Vice-Consul-General Richard Westacott reports that on July 
1 there were 3,394 public motor cabs in use in London, this 
being an increase of 1,886 over the number one year ago. In 
other words, the number of motor taxicabs has more than 
doubled in a year, while the number of licensed horse-drawn 
hansom cabs decreased 1,290 in one year, and the number of 
four-wheeled horse-drawn cabs decreased by 389. The total 
number of all kinds of public cabs in Jsondon is nearly 11,000. 


GLENN H. CURTISS 


THE MAN, THE AEROPLANE AND THE MOTOR 


Glenn Hammond Curtiss was 
born May 21, 1878, at Ham- 
MondsportewNenY. se tleremie ane 
ceived his early education and 
planned for the future, although 
he hardly could have dreamed 
of what he has actually been 
able to accomplish, namely to 
go faster on the ground than 
any other person, and to fly 
through the air and win in 
competition over the best. avi- 
ators of the world. 

Mr. Curtiss attended school 
in Rochester, N. Y., and started 
in the bicycle business in Ham- 
mondsport in 1900. It was at this time that he built one of 
the first motor cycles ever constructed in this country, and 
he says that he never since has had such pleasure from any 


Glenn H. Curtiss 


Fig. 1. 


of his successes as came to him when, for the first time, the 
motor made a few explosions and ran for half a block. 

On January 23, 1907, at Ormond Beach, Fla., Mr. Curtiss 
made a record for the distance of one mile in the extraordinary 
time of 26 2/5 seconds with a 40-horse-power air-cooled motor 
cycle which he had built entirely in his own factory. This is 
the fastest speed ever made with any form of vehicle, and 
means a speed of about one hundred and thirty-seven miles 
an hour. 

Mr. Curtiss’ first interest in aeronautics came from Captain 
Thomas 8. Baldwin wko, in seeking a good motor to drive his 
airships, found the Curtiss the best and most reliable for the 
purpose. Mr. Curtiss built the first water-cooled motor to 
be used in the dirigible balloon which Captain Baldwin built 
for the United States Signal Corps and which made 19.61 
miles an hour in its official speed test and flew in its official 
endurance trial for two hours. Mr. Curtiss operated the en- 
gine while Captain Baldwin steered the airship during its 

* See article, ‘‘Aeroplane-Type Flying Machines,” December, 1908. 
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flights which wére held at Fort) Myer, Va., near Washington. 
These flights, and one made a short time previously, were the 
first opportunities that Mr. Curtiss had to navigate the air. 
In the latter part of 1907 the Aerial Experiment association 
was formed by Dr. Alexander Graham Bell, the inventor of 
the telephone, who is greatly interested in the subject of 
aeronautics, and Mr. Curtiss was appointed: the director of 
experiments. The other members of the association were 
Mr. F. W. Baldwin, M.E., Toronto University, chief engineer, 
who made the first public flight in America in a heavier-than- 
air flying machine, March 12, 1908, in the first machine built 
by this association, Selfridge’s Red Wing, which flew over 
the ice on Lake Keuka, near Hammondsport, N. Y. The 
treasurer of this association was Mr. J. A. Douglas McCurdy, 
M. E., Toronto University, who was also assistant engineer 
and secretary since the death of Lieut. Selfridge. Mr. Mc- 
Curdy made over three hundred successful flights, averaging 
nearly nine miles each and covering in the neighborhood of 
three thousand miles. These flights were made over the ice 
in Baddeck Bay, Nova Scotia, in his machine the Silver Dart, 
built by the association. The other member of this associa- 
tion was Lieut. Thomas HE. Selfridge, military expert in 
aeronautics detailed by the United States government to ob- 


Glenn H. Curtiss in the ‘‘ June Bug,” Ready for Flight 


serve the experiments of the association, in the interest of the 
United States Army and acting as secretary of the association. 
Lieut. Selfridge was killed September 17, 1908, in the acci- 
dent to Orville Wright’s flying machine at Fort Myer, Va., 


near Washington, D.C. This is the first and only serious acci- 


dent recorded in the recent* work of aviation, and of many 
thousands of flights in public in heavier-than-air machines 
there are only six recorded fatal accidents. 

The third machine built by the association was the June 
Bug and on July 4, 1908, with it Mr. Curtiss contested for 


and won the Scientific American trophy, offered to the first . 


machine heavier than air to fly one kilometer in a straight 
line. In this contest he made a record of 114. mile in 1 min- 
ute 42 2/5 seconds. 

Three more machines were built, including the machine 
which one year later made a second record for the Scientific 
American trophy, July 17, 1909, flying 24.7 miles in 52 minutes 


* Since this article was written S. Lefebvre was killed at Juvisy-sur- 
Orge, France, September 7. 
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30 seconds, and the machine in which, representing the Aero 
Club of America, Curtiss won the Gordon Bennett Interna- 
tional Aviation Cup at Rheims, August 28, 1909, flying 20 
kilometers (12.42 miles) in 15 minutes 5038/5 seconds, a 
sspeed of 47 miles an hour, bringing this famous cup and con- 
test to America where the race for it will be held next year. 
Mr. Curtiss also won, during the “Aviation Week at Rheims,” 
the Prix de la Vitesse by flying over a course of 30 kilometers 
in length, in 23 minutes 29 seconds, surpassing the best records 
of the foremost aviators in the world. 

A description of the machine with which Mr. Curtiss ac- 
complished these wonderful results will. be interesting: 

The Herring-Curtiss No. 1, as it is now called, is a biplane 
with front control, rear control, side control or wing tips, 
starting and landing wheels, and motor. The main surfaces 
are 28 feet 9 inches by 4 feet 6 inches, one superimposed upon 
the other and separated by vertical struts, 4 feet 6 inches 
being the distance between the two planes. These planes are 


Fig. 2. The “Gold Bug” in Flight 


covered with Baldwin rubber-silk material and the total area 
is about 258 square feet. There are twenty-two ribs used in 
the surfaces made of spruce and ash laminated and formed 
to a curve; they are spaced 15 inches apart and the covering 
material is laid over them and fastened. by a strip of feather- 
bone, laid on the upper side of the material and tacked to 
the ribs. .The angle of these surfaces to the direction of 
motion is between 4 and 5 degrees when flying. The front 
control consists of two surfaces each 6 feet wide and 2 feet 
deep and 2 feet apart and placed about 12 feet in front of the 
main planes. This whole structure, like a box-kite, is pivoted 
ten inches back from its front edge upon the frame-work 
which extends in front of the machine; a rod is connected 
to the upper part of} this control and extends to the steering 
wheel which can be moved forward or back, thus turning the 


Fig. 3. Glenn H. Curtiss on a Motor-driven Ice Boat, on Lake Keuka, 
near Hammondsport, N. Y. 


front control or rudder on its axis making the surfaces point 
up or down. This tends to raise or lower the front of the 
machine as, according to its positive or negative inclination, 
the wind blows against the upper or under side of this front 
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rudder. The rear control consists of a horizontal surface 
or tail 2 feet 3 inches by 6 feet at the extremity of the frame- 
work, about 12 feet in the rear of the main planes, about the 
same distance to the rear that the front control is ahead of the 


Fig. 4. A Four-cylinder ‘Aeroplane Molton ander Brake Test 
machine. There.is also a vertical rudder 2 feet by 3 feet 4 
inches, pivoted 8 inches back from its front edge which is 
connected by wires to the steering wheel which turns and 
steers the aeroplane in the horizontal plane in the same man- 
ner that a rudder steers a boat in the water. 

The side control or wing tips which govern the balancing 


are perhaps the simplest form of apparatus for accomplish- 


Fig. 5. G. von Rattweiler, Designer of the first Three Curtiss Motors, 
holding a Four-cylinder Motor and Propeller in his Hands 


ing this most essential feature and one that has baffled in- 
ventors of flying machines more than any other one point. 
These small surfaces are placed between the main planes at 
their outer extremity and are 6 feet wide and 2 feet deep. 
They are hinged at their front edge and both are connected 
to a pivoted lever in the center of the machine which has a 
yoke or fork extending on each side of the operator’s should- 
ers in such a manner that when he leans to one side or the 
other this movement will cause the side planes to act in 
unison, one, however, pointing down as the other points up. 
If the machine tips so that the right-hand side is lower than 
the other, the operator naturally leans to the left or highest 
side. This movement causes his shoulder to press against 


- portant, than any other part of the aeroplane. 
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the lever, thereby moving it to the left, and by means of the 
wires which extend to the planes the right-hand plane is 
turned to a lifting angle and the left-hand plane to the con- 
trary or a depressing angle in such a manner that the wind 
will blow against the under side of the right-hand plane and 
against the upper side of the left-hand plane, thus forming a 
“couple” tending to right the machine. 

The materials of which the machine is constructed consist 
of Oregon spruce, which is used in the main frame-work, and 
bamboo which is used in the frame-work supporting the for- 


Fig. 6. The ‘Gold Bug” 1 in Curtiss’ Boot at ran enaedees ING ise 


ward and rear controls; steel wire is used for the main 
bracing and a fine strand wire cable for other bracing and to 
operate the rudders and controlling planes. The structure 
for mounting the three 20-inch pneumatic tire wire wheels 
upon which the machine runs when starting and alighting 
is made of steel tubing and wood. These wheels are pro- 
vided with extra wide hubs in order to enable them to with- 
stand any severe lateral strain in landing, and a long skid 
or reach bar of wood extends from the center of the axle of 
the two rear wheels, which are directly under the lower main 
supporting plane, to the single front wheel from which wooden 
braces extend directly to the engine bed and the upper plane 
to take up the shock of landing. 

The operator’s seat is just in front of the motor and in the 
center of the main planes, slightly toward the front of the 
central panel. The steering wheel is directly in front of him, 
which he pushes away from him to go down and pulls back 
to go up, and turns to the right or left to steer in the hori- 
zontal plane. At his right foot which rests on a cross-bar 
is a pedal operating a brake on the front wheel used to bring 
the machine more quickly to a standstill after landing, and 
at the same time operating a switch to cut off the motor. The 
left foot has a small pedal operating the throttle and govern- 
ing the speed of the engine. 

The Curtiss motor is perhaps as important, if not more im- 
Very few fly- 
ing machine builders build their own motors, and many were 
delayed or kept from success by the lack of a good motor. 
The Wright brothers built a flying machine and then built 
their motor, while Mr. Curtiss had developed his motor to a 
state approaching perfection and then built his flying ma- 
chine. = . 

The motor ordinarily used is a four-cylinder, four-stroke 
cycle engine, water-cooled by geared pump, with gray iron 
cylinders 3% by 41% with steel water jackets, giving 28 horse- 
power at 1,450 revolutions per minute on a water-cooled brake 
test of six hours continuous running. The compression is 
high, being about 92 pounds. The lubrication is by high pres- 
sure oil system, the pump being built in the crank-case and 
operated from the cam-shaft, the oil being forced through the 
cam-shaft which is made of one piece with a 5/16 hole. The 
oil passes to the main bearings which are plain and to the 
hollow crank-shaft, 1% inch diameter, which is made of 
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Krupp chrome nickel steel. The oil returns to a reservoir 
underneath the engine and is pumped over again through 
the system. The ignition is by Simms-Bosch high-tension 
magneto. “Mercedes” spark plugs are used, and a Curtiss 
carbureter. The valves, both in the head of the cylinder, are 
mechanically operated, very ingeniously, by a rocker arm and 
a single push rod and cam. 
alloy, also the pistons and connecting-rods. The weight of 
the engine complete with propeller, carbureter and magneto: 
is about 92 pounds. The propeller is made of wood 5 feet 4 
inches in diameter with a five-foot. 
pitch and gives a thrust of 225 
pounds pulling against a scale. 

The total weight of the machine: 
with operator is about 550 pounds 
and the complete power plant,. 
including radiator, water and oil, 
weighs about 195 pounds. - 

The machine used in Rheims. 
were fitted with an eight-cylinder 
motor, with cylinders 4 by 4.5 
inches placed together like the 
letter V. It is practically two of 
the four-cylinder motors put to- 
gether, weighs, complete, about. 
200 pounds, and develops about 
60 H.P. A large thirteen-gallon 
and a small three-gallon fuel tank 
were fitted for the long races and 
the speed tests respectively. Fif- 
teen inches of surface were taken 
off each main plane, and the 
side controls were arched and 
placed a little Pincne out at the extremities. The pro- 
peller gave a thrust of 280 pounds, and the total weight of the 
whole machine loaded was about 700 pounds. Mr. Curtiss. 
also made some changes in his propeller at Rheims to get 
the highest efficiency out of his machine, for the relation of 
speed of the machine, speed of the motor, and size and pitch 
of the propeller is very important. ae: 

* * * 


Many hospitals in England, says the Scientific American, 


are provided with a special apparatus for extracting iron and | 


steel chips from the eye by means of powerful electro mag- 
nets. The magnet employed has a core three feet long and 
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Fig. '7. Forty Horse-power Hight-cylinder, Air-cooled, Curtiss Motor, 
weighing 145 pounds 


six inches in diameter of the best Swedish soft iron. Two 
hundred pounds of insulated wire are wound in two coils 
about the core. The end of the magnet is threaded to receive 
terminals of different shapes to suit various conditions. The 
magnet is mounted on ball bearings, and can be moved in 
any direction. The strength of the magnetic field may be 
varied at will by means of a rheostat.. When used at its 
maximum power, the magnet exerts a pull of 30 pounds per 
square inch at a distance of an inch. A special type of appa- 
ratus is provided for reclining patients; in this case the 
magnet is mounted on trunnions, and is tilted by means of 
suitable gearing operated by a hand crank. 


The crank-case is of aluminum 
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BEGINNING OF STEAM NAVIGATION* 


The one-hundredth anniversary of 
the sticcessful application of steam 
to the propulsion of ships by Robert 
Fulton, and the three-hundredth an- 
niversary of the exploration by 
Henry Hudson of the river that bears 
his name, is now being commemor- 
ated by a great celebration given by 
the state of New York. This dual cele- 
bration, which is under the auspices 
of the Hudson-Fulton Commission, 
began on September 25 and will con- 
tinue until October 9. It will doubt- 
less surpass, in magnitude and grandeur, anything which has 
been held .on this side of the Atlantic, as every detail which 
would contribute to its success has been carefully planned and 
a vast sum of money, roughly estimated at one million dol- 
lars, has been expended. As far as possible, exact replicas 
of Hudson’s vessel, the Half Moon, and Fulton’s historic Cler- 
mont with which he demonstrated the practicability of the 


Robert Fulton 


Fig.1. The Replica of the Clermont 


steamboat, have been built. These quaint craft will, in con- 
nection with a great naval parade, be convoyed on October 
Ist by a fleet of American and foreign men-of-war, up the 
Hudson. 

As is well known, Robert Fulton was not the first man to 
build a steamboat, a number of other boats using steam hav- 
ing preceded the Clerment; but if we may judge from descrip- 
tions and models of some of these, their priority detracts 
but little from Fulton’s achievement, as he constructed the 
first boat that was a commercial success. Nevertheless, much 
that Fulton accomplished was undoubtedly due to the ideas 
he obtained from those whose experiments antedated the con- 
struction of the Clermont. James Rumsey began experiment- 
ing as early as 1785, and a year later John Fitch is said to 
have constructed the first steam-propelled craft which met 
with any degree of success in America. It was a most clumsy 
contrivance, however, being propelled by gangs of oars 
arranged in a frame-work at the sides. The second Ameri- 


fe * For additional information on this subject. see the article on 
Early Steam Navigation,’ published in the May, 1902, number of 
MACHINDRY. 
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can steamboat was run by Fitch on the Delaware at Phila- 
delphia in 1787. In the same year Rumsey is said to have 
built the third boat which’ operated on the Potomac. The 
propulsion of this novel craft was accomplished by sucking 
in water at the bow and expelling it at the stern—a method 
which has been tried in recent times, but without success. 
In the two following years Fitch built two other steamboats, 
after which Samuel Morey built a stern-wheeler, which made 
a trip from Hartford to New York. Fitch, who had been 
conducting his experiments on the Delaware at Philadelphia, 
came to New York where he operated the seventh American 
steamboat on the old Collect Pond, a small body of water 
which then existed where the City Prison and Criminal Courts 
Building now stand. This boat was propelled both by paddle 
wheels at the side and a screw propeller. The construction 
of the mechanism was exceedingly crude and primitive, the 
boiler being made from a ten-gallon iron kettle, which was 
closed by a heavy plank lid. The factor of safety was prob- 
ably a most uncertain quantity. 

John Stevens began his work in steam navigation in 1791. 
In 1798, a steam-propelled vessel was tried on the Passaic 
River. The New York Legislature was petitioned by Stevens 


Fig. 2. View of the Engine after Installation 


for a monopoly of steam navigation, but the petition was not 
granted. In 1804 a 68-fcot boat, 14 feet wide, fitted with a 
single-screw propeller, was built by Stevens and in 1805 a 
twin-screw boat was launched on the North River. The ma- 
chinery of this boat was afterward placed in a larger boat, 
the Phoenix, which was 103 feet 3 inches long, 16 feet wide, 
and 6 feet 9 inches deep. While the launching of the Phoenix 
occurred after that of the Clermont, if one may judge from 
models, the lines of Steven’s craft were much superior to 
those of the Clermont. The engine also shows greater sim- 
plicity. In the spring of 1809, the Phoenix made a number 
of trips between New York and New Brunswick, a distance 
of 37 miles, in 914 hours including stops, but perhaps owing 
to the fact that the nearly completed Rariton (Fulton’s sec- 
ond boat) was intended for operation over this course, it was 
decided to sail the Phoenix to the Delaware River by way of 
the Atlantic. She left New York on June 8, 1809, arriving 
at Philadelphia on June 17. Thus was accomplished the first 
sea voyage of a steam-propelled vessel. The Phoenix ran as 
a passenger boat on the Delaware, stopping at Philadelphia, 
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Bordentown, and Trenton where connection was made with . 


stages across New Jersey to New Brunswick, one of. the ter- 
minals of the Rariton. After running for a number of years 
over this route the Phoenix was wrecked at Trenton in 1814. 

The original Clermont was built at Charles Brown’s ship- 
yard near Corlear’s Hook, New York. According to a letter 
written by Fulton to James Watt, she was 175 feet long, had 
a beam of 12 feet, and a depth of 8 feet. After making four 
trips the length was reduced to 150 feet and the width in- 
creased to 18 feet. The hull was flat bottom, and wedge 
shaped at both the bow and stern. The sides were nearly 
vertical, the width across the main deck being only a little 
more than at the bottom. As there was no keel, two steer- 
ing-boards or leeboards were provided to prevent drifting side- 
ways. The propulsion was by paddle wheels, 15 feet in diam- 
eter, which were placed well forward. These were driven by 
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located outside of the hull, and are driven from the paddle- 
shafts on either side by two-to-one gearing. This gearing is 
of cast iron, and machine molded. The fly-wheels are also 
cast iron and have a rim section of 4 x 4 inches. It is said 
that upon one occasion when one of the paddle-wheels was 
disabled, paddles were attached to the fly-wheel and the ~woy- 
age continued. The side-levers, which are connected with 
the cross-head and paddle-shaft cranks, are counterweighted 
as shown, to balance the weight of the piston-rod, crank, air- 
pump gear, etc. The air pump is single-acting and is con- 
nected with the side-levers by links. From the cross-head of 
the air pump the feed and bilge pumps are driven. 

The boiler of the original Clermont was of copper, but no 


attempt at an exact reproduction of this part has been made,. 


as such a boiler would not pass the United States inspection 
laws. With this single exception, however, the new Clermont 
is said to be an accurate reproduction of 
the original. The problem of constructing 
such a boat was exceedingly difficult, for 
while drawings of the engine were in ex- 
istence there was no contemporary picture 
of the hull. After a careful and painstak- 
ing investigation on the part of her archi- 
tects, the firm of J. W. Millard & Bro. in 
conjunction with Mr. Frank EH. Kirby, con- 
sulting engineer, sufficient data were ob- 


a tained to accomplish the desired result. 


The famous voyage of the original Cler- 
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mont from New York to Albany began on 
August 17, 1807. The start was made from 
a point near the square, which is now 
bounded by Washington, West Tenth, West 
and Charles Streets. Leaving New York 


at one o’clock in the afternoon, the Cler- 


mont arrived at the estate of Chancellor 
Livingston, at 10 o’clock on Tuesday, hav- 
ing traveled 110 miles in 24 hours at an 
average speed of 4.6 miles per hour. On 
the remaining 40 miles of the journey to 
Albany, this speed was increased to 5 miles 
per hour, making 32 hours the total time 
for the trip. The next day the return 
journey began, and just 30 hours afterward 
the maiden voyage was ended. 

On returning from the first trip, the 
Clermont underwent some improvements to 
better fit her for regular passenger traffic. 


At the end of this time the following rates 
to various points frcm New York were ad- 
vertised: Newburgh, $3, time 14 hours; 
Poughkeepsie, $4, time 17 hours; Esopus, 


$4.50, time 20 hours;; Hudson, $5, time 30 
hours; Albany, $7, times 36 hours. Under 


favorable conditions trips were made to 


Machinery, N.Y, Albany in 28 hours, at a rate of 6 miles 


an hour. At times as many as 100 passen- 


Fig. 3. Plan and Elevation of the Engine which was built for the new Clermont 


a single-cylinder condensing engine of the side-lever type, 
which was imported from England, as the facilities in this 
country at that time for engine building or similar work 
were very poor. This engine with its driving mechanism was 
located amidships, and was uncovered. An idea of its con- 
struction may be obtained by referring to Fig. 3 which shows 
an elevation and plan of the engine built for the new Cler- 
mont. Fig. 2 shows the appearance of the engine after instal- 
lation. The cylinder, which was designed for a working pres- 
sure of 20 pounds, is mounted vertically on a cylindrical con- 
denser, which is connected to the air pump by a channel-way 
of cast iron, which forms the bed-plate of the engine. The 
valves, which are of the single poppet type, are located in cylin- 
drical steam chests arranged at each end of the cylinder. The 
valve gear of the first Clermont required four men to start the 
engine. It was afterwards changed to the Stevens type, the 
fundamental principles of which are seen in the engines of 
the modern river boats. The diameter of the cylinder is 24 
inches, and the length of stroke 4 feet. The fly-wheels are 


gers were carried. These trips were con- 
tinued until late in the fall of 1807, and the service was re- 
sumed in the spring of 1808. In writing to Livingston of the 
financial return from passenger traffic, Fulton says: “By carry- 
ing for the usual price there can be no doubt but the steam- 
boat will have the preference because of the certainty and 
agreeable movement. I have seen the captain of a fine sloop 
on the Hudson. He says the average of his passages has been 
48 hours. For the steamboat it would have been 30 hours eer- 
tain. The persons who came down with me were so pleased 
that they said were she established to run pericdically they 
would never go in anything else.” 

The construction of the Clermont did not mark the begin- 
ning nor the end of Fulton’s achievements, for both prior 
and subsequent to the advent of this famous craft, his genius 
expressed itself im valuable pioneer work with submarine 
beats, torpedoes, inland canals, and in other directions in the 
realm of mechanics and marine construction; and, through the 
efforts of this early inventor,much was accomplished toward 
laying the foundation of our present nautical development. 


October, 1909 


AVIATION RECORDS AT RHEIMS 


An Ps 


The international meet of flying machines or “Aviation 
Week,” at Rheims, France, in the latter part of August, was 
the most notable event in the history of aviation. America 
was ably represented by Mr. Glenn H. Curtiss, who won the 
Gordon-Bennett International Aviation Cup, on August 28. 
He represented the Aero Club of America, with a machine 
of his own make, and defeated one representative of England 
using a French machine, and three representatives of the Aero 
Club of France. Mr. Curtiss flew 20 kilometers (12.42 miles) 
in 15 minutes 53 3/5 seconds, his speed being about 47 miles 
an hour. His nearest rival was M. Louis Bleriot who made 


Paul Thompson, N. Y. 


The Wright Machine at Rheims followed by Paulhan. Two Machines 
caught by the Photographer in the Same View 


Fig. 1. 


the course in 15 minutes, 561/5 seconds, while Mr. Latham 
got third place, his time being 17 minutes, 32 seconds. M. 
Lefebvre made fourth place, his time being 20 minutes, 47 
seconds. Hach contestant was allowed only one trial. The 
prize was a trophy valued at 12,500 francs ($2,500), which 
goes to the club of which the contestant was a representative, 
and a cash prize of 25,000 francs ($5,000) to the winner. 

The Gordon-Bennett contest was the culmination of the 
most intensely interesting sporting event ever held in the 
history of the world, and was epoch-making in the annals of 
mechanical flight. The contest revealed a new field of sport 
and pleasure heretofore absolutely unknown except to scien- 
_ tists and inventors. 


Paul Thompson, N. Y.+ 


Fig. 2. Bleriot rounding Turn at Rheims. 
Paulhan’s Machine 


View taken from 


Curtiss also won the Prix de la Vitesse of 20.000 francs 
($4,000), making 30 kilometers (18.63 miles) in 25 minutes, 
29 3/5 seconds with the penalization of one-tenth. Bleriot 
won the prize for the fastest time for one round of the course, 
10 kilometers (6.21 miles) in 7 minutes, 47 seconds. Henry 
Farman won the Grand Prix de Champagne, 50,000 francs 


*'The following notes and articles giving records obtained with 
aeroplanes and airships have previously been published in MACHINERY : 
Delagrange record, August, 1908; Zeppelin, August, 1908, engineering 
edition; various aeronautic records, October, 1408, engineering edition ; 
miscellaneous records mentioned in an article entitled ‘'Aeroplane- 
type Flying Machine,” December, 1908, engineering edition; Wilbur 
Wright's record, March, 1909; Bleriot’s flight across the English 
Channel, August, 1909 
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($10,000) by a world’s record flight of 180 kilometers (111.98 
miles) in 3 hours, 4 minutes, 56 seconds. He flew after the 
official hour for the timers to leave, 7:30 o’clock, until he had 
covered 190 kilometers, the time being 8 hours, 15 minutes. 
The excess distance, however, is not a part of the official 
record. Mr. Farman also won the passenger carrying contest 
carrying two passengers 10 kilometers (6.21 miles) in 9 
minutes, 52 seconds. Herbert Latham won the Prix de lalti- 
tude, 10,000 francs ($2,000), reaching a height of 155 meters 
or over 500 feet. 

There were six principal types of machines used, the Wright 
and the Curtiss biplanes (American), and the French biplanes 
of Farman and Voisin, and the monoplanes of Latham (An- 
toinette) and Bleriot. It is estimated there were altogether 
1,300 flights made during the aviation week. The following 


is a tabulated record of the principal events, competitors, 

and time: 4 

GRAND PRIX DE CHAMPAGNE 
(Long Distance Test) 
Prize, 
Competitor Machine Kilometers Time Francs 
1. Farman Farman 180 3h. 4 m. 56s. 50,000 
2. Latham Antoinette 154% PA, WM Hon ley p 25,000 
3. Paulhan Voisin ©? 131 2h. 43m. 24s. 10,000 
4. De Lambert Wright 116 ih. 52m. 5,000 
5. Latham Antoinette 111 th, 38m. 15s. 5,000 
6. Tissander Wright - 110 lh. 46m. 52s. 5,000 
PRIX DE LA VITESSE, 30 KILOMETERS 
(Three Lap Speed Test) 

Prize, 
Competitor Machine Time Francs 
1. Curtiss Curtiss 23m. 29s. 10,000 
2. Latham Antoinette 25m. 18s, 5,000 
3. Tissander Wright 28m. 59s. 3,000 
4. Lefebvre Wright 29m. 2,000 


Paul Thompson, N. Y. 
Fig. 3. Henry Farman about to engage in the Contest in which he carried 
Two Passengers and made the Circuit in 10 minutes 39 seconds 


PRIX DE TOUR DE PISTE, 10 KILOMETERS 
(One Lap Speed Test) 


j Prize, 

Competitor Machine Time Francs 
1. Bleriot Bleriot 7m. 47s. 7,000 
2. Curtiss Curtiss 7m. 49s. 3,000 
COUPE INTERNATIONAL GORDON-BENNETT TROPHY AND 25,000 FRANCS 

Competitor Country Machine Time 
1. Curtiss America Curtiss 15m. 50s. 
2. Bleriot France Bleriot 15m. 56s. 
3. Latham France Antoinette 17m. 32s. 
4. Lefebvre France Wright 20m. 47s. 

PRIX DE L’ALTITUDE, 10,000 FRANCS 
(Soaring Test) 

Competitor Height Competitor Height 
1. Latham 155 meters 3. Paulhan 90 meters 
2. Farman 110 meters 4. Rougier 55 meters 

PRIX DU PASSAGERS, 10,000 FRANCS, 10 KILOMETERS 
(Passenger Carrying Test) 

Competitor Machine Passengers Time 
1. Farman Farman il 9m. 52s. 
2. Farman Farman 2 10m. 39s. 
3. Lefebvre Wright n't 11m. 20¢s. 

* * * 


A centennial exposition and world’s fair will be held in 
Winnipeg, Manitoba, in 1912, according to a report by Vice- 
Consul-General Carl R. Loop. 
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MACHINE SHOP PRACTICE* 


BORING CYLINDERS 


The type of machine tool used for boring cylinders, and 
also the method of procedure is determined largely by the 
size of the work and the quantity which is to be machined. 
The lathe of both the plain and turret types, as well as hori- 
zontal and vertical boring mills are used for this work, and 
in automobile factories or other shops where a great many 
cylinders are bored, special machines are often employed. 
When a common lathe is used, the casting, providing it is too 
large to be bolted to the face-plate or held in the chuck, is 
clamped to the lathe carriage, with sufficient blocking beneath 
it to bring the rough bore in alignment with the lathe spindle. 
A boring-bar equipped with one or more cutters centrally 
located, is mounted between the lathe centers and driven by a 


Horizontal Boring and Drilling Machine 


dog. As the cutters revolve, the work is fed against them by 
the regular carriage feed. As the boring-bar is the only spe- 
cial tool needed when the work is done in the lathe, cylinders 
are often bored in this way in shops which do not have a 
boring machine. If cylinders are to be bored in quantity by 
this method, a special fixture should be provided for holding 
them upon the carriage, which is so designed that clamping 
and adjusting may be quickly done. 

The Shop Operation Sheet accompanying this number gives 
an example of small cylinder boring in the turret lathe; the 
cylinder being of the type used for gasoline engines. By 
referring to the illustrations and descriptions, it will be seen 
that the turret, which is, practically speaking, a large tool 
holder, is equipped with boring tools for both roughing and 
finishing cuts; also a reamer for finishing the cylinders to 
size. As these tools may be brought into position as needed 
by simply revolving the turret, it is possible with such a 
machine to do work with considerable rapidity. 

The accompanying engraving shows the general construction 
of a common type of horizontal boring and drilling machine, 
and also the way a cylinder is set up for boring. The table A 
to which the cylinder is clamped, has a horizontal adjustment, 
both lengthwise and crosswise of the bed, and also a vertical 
adjustment so that the cylinder to be bored can easily and 
quickly be set in alignment with the boring-bar B. The hori- 
zontal adjustments are effected by the handles 0 and D, while 
the table is raised and. lowered by power. The boring-bar is 
supported and kept in alignment with the spindle by an out- 
board bearing F, through which it slides as the cutters in the 
boring head # are fed through the work. This longitudinal 
movement of the bar is controlled by a feed mechanism which 
permits the amount of feed per revolution to be varied. Pro- 
vision is also made for the rapid adjustment of the bar in or 
out by the hand-wheel G Facing arms H may be attached 
to the bar on either side of the cylinder for facing the flanges 
after the boring operation. The turning tool is fastened to 
the slide J which is fed outward a short distance each time 
the star-wheel K is caused to turn by a stationary pin against 
which it strikes. 

When setting a cylinder which is to be bored it should, 
when the design will permit, be set true by the outside of:tie 
flange, or what is even better, by the outside of the cylinder 


*With Shop Operation Sheet Supplement 
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itself, rather than by the rough bore, in order that the walls 
of the finished cylinder will have a uniform thickness. The 
last or finishing cut, should invariably be a continuous one, 
for if the machine is stopped, even for a short time, there 
will be a ridge in the bore at the point where the tool tem-, 
porarily left off cutting. This ridge is caused by the cooling 
and the resulting contraction and shortening of the tool dur- 
ing the time that it is stationary. For this reason, indepen- 
dent drives for boring machines are desirable. The position 
of large cylinders while they are being bored is an important 
consideration, the disregard of which has often caused trouble. 
Such cylinders should be bored in the position which they will 
subsequently occupy when assembled. For example, the cylin- 
der of a horizontal engine should be bored while in a hori- 
zontal position, as the bore is liable to spring to an oval 
shape when the cylinder is placed horizontal after being 
bored while standing in a vertical position. If, however, the 
cylinder is bored while in the posi- 
tion in which it will be placed in 
the assembled machine, this trou- 
ble is practically eliminated. 

There is a difference of opinion 
among machinists as to the proper 
shape of the cutting point of a bor- 
ing tool for finishing cuts, some 
contending that a wide cutting edge 
is to be preferred, while others ad- 
vocate the use of a comparatively 
narrow edge with a reduced feed. 
It is claimed that the narrow tool 
produces a more perfect bore, as it 
is not so easily affected by hard 
spots.in the iron, and it is also 
pointed out that the minute ridges 
left by the narrow tool are an advantage rather than a dis- 
advantage, as they form pockets for oil and aid in the mat- 
ter of lubrication. It is the modern practice, however, to use 
a broad tool and a coarse feed for the finishing cut which is, 
of course, always right. When boring with machines which 
are equipped with bars not sufficiently rigid, the tool face will 
have to be made narrower than would otherwise be necessary, 
to avoid chattering. 


Machinery, N.Y. 


* * * 

FULTON EXHIBIT, ENGINEERING SOCIETIES BUILDING 

The Hudson-Fulton celebration is essentially a recognition 
of the explorer and the engineer. To show the relation of 
the latter to the celebration, models of the Clermont and other 
early steamboats, through the courtesy of the Smithsonian 
Institution, are now on exhibition at the rooms of The Ameri- 
can Society of Mechanical Engineers in the Engineering Soci- 
eties Building, 29 West 39th St. The exhibit includes the 
Clermont; the Phoenix, built by John Stevens; and one of 
John Fitch’s early types. Original drawings by Fulton, an oil — 
portrait of Fulton painted by himself, Fulton’s dining table, 
oil portraits and a bronze bust of John Ericsson, models of — 
the Monitor, all owned by the society, and Ericsson’s personal 
exhibit at the Centennial Exposition, are also exhibited. 
Through the courtesy of the Hamburg-American line, a beauti- 
ful model of the Deutschland shows the highest type of the 
development of steam navigation. 

The model of the Clermont represents the boat as she was 


“on her first trip before undergoing alterations to fit her for 
- regular passenger service. 


The model of the Phoenix shows 
that beat at the time of making the first sea voyage ever 
made by a steam vessel. The trip was made in 1809, leaving 
New York on June 8 and arriving in Philadelphia on June 17. 
Fitch’s boat was built in Philadelphia in 1786 and success- 
fully tried on the Delaware River. In 1790 a similar boat 
carried passengers and freight on the Delaware River for 
several months. 

The exhibition will be open to the public every week day 
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Further experiments in wireless telephony recently carried 
out in France proved it possible to exchange messages for 
several hours over a distance of 155 miles. It is proposed to. 
extend the distance, due to the success already attained. 
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THE SPINNER VARIABLE SPEED INDUCTION 
MOTOR. 


On the occasion of the joint summer meeting of the Insti- 
tution of Engineers and Shipbuilders and the Northeast Coast 
Engineers and Shipbuilders, in Scotland, the works of Messrs. 
Mavor & Coulson, Ltd., Glasgow, were opened and among the 
interesting novelties a three-speed 5 H.P. spinner motor was 
shown in operation illustrating the method of speed control 
for electric ship propulsion. The spinner motor, which is 
illustrated assembled and disassembled in Figs. 1 and 2, is an 
interesting example of the most recent development in the 
direction of variable speed induction motors. Although the 
spinner motor has been upon the market for some time, it is 
not so well known as more commonly used types, and a de- 
scription of the machine exhibited, will undoubtedly be of 
general interest to our readers. 


4 Mewnery A. y 


Fig. 1. Mavor & Coulson, Ltd., Variable Speed Induction Motor 


There are two elements in the motor which may revolve, 
these being the ordinary rotor which is mounted on the main 
shaft, and the spinner. The spinner is cylindrical in form 
and fits between the annular space petween the rotor and 
the stator. The spinner is carried on end brackets adapted 
to revolve freely upon extensions of the bearings of the main 
shaft. A brake wheel is provided on one of these end brackets 
over which is fitted a metal brake band whereby the spinner 
can be prevented from rotating when desired. On the outside 
periphery of the spinner there is a closed circuit or squirrel 
cage winding, and on the inner surface, next to the main 
driving motor, there is a winding like that on the stator. In 
order that the current may be supplied to this winding it 
obviously is necessary to connect the terminals through slip 
or collector rings. Both windings on the spinner are placed 
in slots in the usual. manner. 

It will be seen from the foregoing description that the ma- 
chine consists of two motors concentrically arranged around 
the common axis. Starting from the outside and taking each 
part separately we first have the ordinary stator winding and 
then there is the closed circuit or squirrel cage winding on 
the spinner which tegether with the stator constitutes one 
motor. Next on the same spinner there is a winding which 
only differs from the stator winding in that it can revolve 
and that its ends are connected to slip rings. Lastly there 
is a squirrel cage motor mounted on the main shaft and 
revolving inside the spinner. The current is. delivered from 
an outside source to the primary winding of the fixed stator 
and spinner respectively, passing in each case through a 
simple reversing switch. 

To illustrate the action of the spinner motor it may be 
assumed that the primary winding on the spinner is wound 
so as to give four pairs of poles and that the stator proper 
of the other or outside motor és provided with eight pairs 
of poles. If, now, a brake is applied to the spinner and cur- 
rent at a periodicity of 25 cycles be supplied to the primary 
Winding through the collector rings, the speed of the rotor 
and consequently the driving shaft (if we neglect the slip) 
will be 375 revolutions per minute. If the stator winding of 
the other motor with its eight poles be connected in circuit 
and the spinner simultaneously released, the latter can be 
made to revolve in the same direction as the main motor, or 
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in a reverse direction. The direction is determined by the 
reverse switches. Now, since the outside stator has eight pairs 
of poles the synchronous speed of the spinner can be only 
187.5 revolutions per minute, and it is evident that according 
to the direction of the rotation of the spinner this speed can 
be added to or subtracted from the 375 revolutions per minute 
of the rotor obtained when the spinner is held stationary. If. 
then, the switches are closed so that the spinner revolves in 
the same direction as the main motor the shaft speed becomes 
375 + 187.5 = 562.5 revolutions per minute. If the reversing 
switches are closed so as to cause the spinner to revolve in 
the opposite direction to the motor, then the lowest shaft 
speed is obtained, or 375—187.5—=187.5 revolutions per 
minute. 

From the foregoing it is seen that this induction motor has 
three speeds which are obtained without the use of resistance 
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Fig. 2. Mavor & Coulson Variable Speed Induction Motor Disassembled 


in the rotor circuit and without varying the periodicity of the 
main circuit, and without pole-changing in the ordinary sense. 

Fig. 3 shows an interesting application of the spinner motor, 
wherein it is employed for starting purposes and not for speed 
regulation. By the use of the spinner, the motor may be 
started without the employment of resistances or an auto- 
transformer, and the load may be taken up gradually and 
without jerks, which is of great importance with colliery 
haulage gears, etc. 

A simple switch is all that is required to manipulate. The 
rotor which is of the squirrel cage type is coupled to the 


Fig. 3. Application of One-speed Spinner Motor to Haulage Gear 


driving shaft of the haulage gear. 
cles the rotor, and which is free to revolve when the brake is 


The spinner which encir- 


released carries a three-phase winding. The current is sup- 
plied to the collector rings of the spinner and at the moment 
when the gear is switched on, the hand brake is off so that 
the spinner is free to revolve. Now, if the spinner is free to 
revolve, it is evident that so long as the brake is off there is 
no tendency for the rotor to revolve, for in order to turn, it 
must exert a torque to overcome the Jcad to which it is me- 
chanically connected. If, however. the brake is applied so as 
to gradually stop the spinner, the rotor works up to speed and 
drives the haulage gear. This device may also be employed 
for reducing the speed of haulage when required. 
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DRAWING DIES FOR HOLLOW RIVETS 


CHARLES WESLOW* 


One day I stood in the doorway of a large factory “rubber- 
ing,” when the boss came along and inquired of me if l 
wished to see anyone in particular. ‘No,’ I replied, “I am a 
toolmaker, and have just come from a neighboring shop 
looking for a job, and in passing I stopped to see what was 
going on in the building where I happened to learn my trade.” 
“You learned your trade here?” he asked. I assured him that 
I did, but that I had been apprenticed to a concern which 
previously occupied the building, but which had since gone 
bankrupt. ‘Well!’ he said, “if you are a toolmaker, l1’d like 
you to come into the office.” I went in with him, but under 


Fig. 1. 
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the impression that he probably knew of a place where I 
could get a job. Instead, he handed me a sample string of 
hollow rivets, such as those shown at A Fig. 1, which had 
just come from the die, and asked me if I thought they could 
be drawn out longer. 
instantly struck me, and as it would not be expensive, I was 
quite prompt in assuring him that the rivets could be length- 
ened without difficulty. He asked me if I would take the 
job fixing up the dies, or making new ones, and guarantee 
that the rivets would come a sixteenth of an inch longer. I 
told him that 1 would if it was worth while. He then asked 
me, with an air of incredulity, if I would do it on contract, and 
as I assented, he gladly agreed.to pay me fifty dollars for 
the job, remarking that he had already spent about two hun- 
dred dollars on those dies, but to no avail. Before leaving 
to go home for my “kit” he remarked that all their ‘‘store” 
dies and presses gave pretty good satisfaction, except this 
gang die for rivets, the punch of which would break through 
before the work even reached the third operation. 

I reported the following morning and after examining the 
work of the dies in question, and watching their movements 
for awhile, I tock down the set, and decided to change the 
shape and size of the second and third dies and punches. 
Fig. 2 shows the construction of the punches and dies as they 
were, each alternate die being shown in section. K indicates 
the “knock-outs.” The stripper is not shown. Fig. 3 shows 
the changes,made in both the punches and dies. 

These dies were laid out to make two rivets at one throw. 
In Fig. 2 the order of the various operations, as originally 
performed, are indicated by the numbers there given. In the 
first operation a boss is created, the size of which is found 
by experiment (in some shops this is called “finding” the 
- * Address: 332 Jersey St., Harrison, N. J. 
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Samples showing the Results obtained by both the Smooth and the Stepped or Roughed Punches 


An idea as to how this could be done ° 
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blank). The punches and dies number 2 then work this boss in- 
to a conical shell. The third operation was evidently intended 
to reduce the diameter of the cone, which was then converted 
by the next set of dies into a straight shell. The bottom 
was then cut out by set number 5, while the next and last 
dies blanked out the finished rivet. This die failed because 
the punches would break through the bottom of the shell 
before the latter was completed. 

While 1 knew from experience just what was wanted, I 
really couldn’t go right ahead and fix -the dies in a couple 
of hours, and then have the nerve to ask for the “fifty.” So, 
after much trying to conceal my zest and knowledge, I de- 
cided to “kill time” by doing “government work,’ as some 
of my own equipment needed repairs. After tinkering 
around four days, the boss came 
around and asked me, again in an 
incredulous manner, if I was con- 
fident of success. “Yes,” 1 said, 
“as far as the dies are concerned,” 
but I added that I didn’t know 
how I’d manage to collect the 
“fifty.” (I really wondered if he 
would pay it.) “Well,” he said, 
‘if you make those dies work in 
a week, you'll get besides your 
fifty dollars the price of a pleas- 
ant evening with your best girl. 
So, spurred on by this prospect, I 
decided that 1 would make one 

By referring to Hise 3 Ytue 
’ pers 2 and 3 may be seen. It will 

also be noted’ that the original 

operation number 4 is omitted. 

Instead of making any alterations 

concerning the location of the 

fifth and sixth operations, I 

merely removed.the number 4 

dies and punches from the press, 

leaving it to the boss to decide 
about renewing the whole set, by 


iacnineay NY 
- —— his own die-maker, since my work 


ended as soon as I could demon- 
strate the style of die to use. Therefore the fourth operations 
on the string A, Fig. 1, are merely dummies in string 0, 
which is a product of the dies after I had changed them. The 
stock used was number 18 of the cheapest cold roll that could 
be bought, but it made no difference how cheap the metal 


was when it was drawn by the improved method. The origi- — 


nal dies, however, only worked suceessfully on good stock. 

In another factory I have also seen the same trouble on 
brass shells, such as shown at B, Fig. 1. 
punch should simply have been made rough. l1-also hap- 
pened to be poking in the junk pile, and picked up the piece 
shown at D. While I made no inquiry as to its origin, I 
did keep it as a keepsake, inasmuch as it showed someone's 
experiments on the same problem as the hollow rivets. This 
die-maker also got “stuck,” since the punch broke the bottoms 
as shown in the engraving. 

Referring to the particular style of punch I substituted for 
the third operation (see Fig. 3), it cam be readily under- 
stood that as the punch is irregular in size it has a tendency 
to imbed its shoulders into the side of the shell, thus pull- 
ing the stock into the die as well as pushing it in, and dis- 
tributing the strain throughout all parts ‘of the shell. Of 
course this reduces the thickness of the stock on the sides, 
but when I showed the boss my sample he said that it was 
good enough for the purposé and just what he wanted. It 
might be well to explain that the steps on these punches are 
shown exaggerated in the illustration. 

Fig. 4, at A, shows an end view of the string #, Fig. 1, with 
the finished: shell sawed in half. This sectional view shows 
the shape of the shell after it is drawn by the stepped 
punches. Nothing could be done, however, until the die 
and punch for the second operation were properly formed, 
as shown in Fig. 8, where they are shown nearly straight. An- 


week the limit and then collect. . 


changes made in operations num-. 


In this case the — 
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other mistake my predecessor made was in continuing the 
conical shaped die until the fourth operation was reached, and 
then changing to a straight die. The new die, as will be 
seen, begins in the second operation to form a nearly straight 
shell out of the conical boss, and then in the third the stepped 
punches are applied as previously described. If it were neces- 
sary to produce a still longer rivet, the first operation would 
need to be changed so that there would be a larger boss, and 
the whole gang would need to be separated more. Figs. 1 and 
4 at F and B, respectively, show a rivet made by the im- 
proved dies, slightly curled over to prove its pliability after 
the stretch. 

At G, Fig. 1, is shown a sample of a string of brass orna- 
ments as they were manufactured in a fancy goods factory 
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aie: 2. Punch and Die in which the Piece shown at A, Fig. 1, was formed. 
Fig. 3. Improved Punch and Die with Stepped Punches 


I had been with. In this case the job is similar to the 
rivets, because they are also knocked out on a progressive 
die, but they are pointed cup-shape and easier to form. 

he first operation is to nearly cut the blank, leaving 
enough stock to keep it connected with the ribbon, in order 
to facilitate handling it. Six dies are used: the first and 
second to nearly blank out; the third to form a cup; the 
‘fourth to ‘coax’ the cup to a point; the fifth to corrugate 
it and further its point, and the sixth to cut it through and 
trim it. 

It may interest some readers to know that taper shells 
made of brass, silver or aluminum are made just the reverse 
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Fig. 4. Sectional View of Drawn Rivet Shell, showing marks 
lett by Stepped Punch 


of the way the improved dies described in the foregoing make 
hollow rivets. 
cone pulley, the number of steps depending on the length 
and taper of the shell. The corners of the steps are left 
rounded. This irregular sized shell is then placed beneath a 
drop-press containing a punch and die having the required 
taper, and it is “ironed out.” The punch is prevented from 
sticking in the die by an adjustable collar that strikes the 
die harder than the taper punch. This collar is made in the 
form of two lock nuts. 
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The shells are first drawn to the shape of a . 
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SELDEN PATENT UPHELD 


Decision was filed in the United States Circuit Court for 
the Southern District of New York, by Judge Hough, Septem- 
ber 15, sustaining the famous Selden patent on gasoline auto- 
mobiles. The decision holds that’ the claims of the Selden 
patent, on which suit was brought, are valid and infringed. 
The suit is that of George B. Selden and the Electric Vehi- 
cle Co., against the Ford Motor Co., C. A. Duerr & Co., 
O. J. Gude Co., John Wanamaker and others, Société Anonyme 
des Anciens. Etablissements, Panhard, Levassor, Andre 
Massenat, and Henry and A. C. Neubauer. The decision is 
voluminous, reviewing the entire case and concluding that the 
invention of George B. Selden is a pioneer invention of great 
merit. It holds that Mr. Selden is first in this art and broadly 
construes ciaim 1 so that it covers all gasoline automobiles. 
Claim 1 reads as follows: 

“The combination with a road locomotive, provided with 
suitable running gear, including a propelling wheel and steer- 
ing mechanism, of a liquid hydrocarbon gas engine of the com- 
pression type, comprising one or more power cylinders, a 
suitable liquid fuel receptacle, a power shaft connected with 
and arranged to run faster than the propelling wheel, an inter- 
mediate clutch or disconnecting device and a suitable car- 
riage body adapted to the conveyance of persons or goods, sub- 
stantially as described.” 

The Selden patent No. 549,160 was granted November 5, 
1895, and, therefore, expires in 1912. The remarkable feature 
about this patent aside from its broad claim is that the appli- 
cation was filed in the Patent Office May 8, 1879, and the appli- 
cation was kept alive during that period by the technicality 
of the patent laws, which allow applications to be renewed 
year by year provided an amendmeut is filed within two 
years of the date of rejection. j : 

George B. Selden was a lawyer in Rochester, N. Y., during 
the seventies and spent his spare time experimenting with 
horseless carriages. After six years of hard work and the 
construction of five or six different engines he produced a 
carriage that would run, and finally applied for a patent on 
the same, submitting a model which is still in the Patent 
Office. (See Macuinery, May, 1903.) 

The American automobile manufacturers who will not be 
adversely affected by the decision are the licensees comprising 
the Association of Licensed Automobile Manufacturers, as fol- 
lows: : 

American Locomotive Co., Apperson Bros. Auto Co., Autocar 
Co., Buick Motor Co., Cadillac Motor Car Co., Chalmers-Detroit 
Motor Co., The Columbia Motor Car Co., Corbin Motor Vehicle 
Corp., Elmore Mfg. Co., Everitt-Metzger-Flanders Co., H. H. 
Franklin Mfg. Co., Haynes Auto Co., Hewitt Motor Co., Hud- 
son Motor Car Co., Knox Auto Co., Locomobile Co: of Amer- 
ica, Lozier Motor Co., Matheson Motor Car Co., Packard Motor 
Car Co., Peerless Motor Car Co., The Pierce Arrow Motor Car 
Co., The Pope Mfg. Co., Royal Tourist Car Co., Alden Samp- 
son, 2nd, Selden Motor Vehicle Co., F. B. Stearns Co., Ste- 
vens-Duryea Co., Studebaker Auto Co., EK. R. Thomas Motor 
Co., Toledo Motor Co., Walter Automobile Co., Ne Mfg. 


-Co., Winton Motor Carriage Co. 


Representative of defendant automobile makers assert that 
the decision will not affect their business, and that the case 
will be carried to the Circuit Court of Appeals, and if neces- 
sary to the Supreme Court. 

* * * 


According to Frankfurter Zeitung, the German railways 
occupy the leading position among the railways of the world 
in regard to safe traveling. The following figures apply to the 
year 1907 and give the number of passengers killed and _ in- 
jured per million passengers: 


Killed Injured 
(Gernmanving scone teeter: 0.08 0.39 
Austria-Hungary. . 2.0 cm ser 0.12 0.96 
Prancemes ree en aietetes a ec 0.13 1.18 
FIN STAI Ban ste eders o sikttceuesm > 0.14 OF 
SS Wit emer eee ter easy tree fiers 0.20 1.04 
Beli iigerss erste ate cteusto occ 0.22 3.02 
Uniteda States: cacumrrsia +s 0.40 6.58 
FRUSSTaM Seeete ee cre ta. c.8 e 0.99 3.93 


In Germany ninety-two per cent of the railways are owned and 
operated by the government. 


& 
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RHCALESCHENCE AND ITS RELATION TO 
HARDENING 


J. BE. STOREY* 


Everyone interested in the hardening of steel will have 
noticed the increasing frequency with which reference is 
made to the recalescence point of steel, in articles appearing 
in the technical press from time to time. It is only during 
the past few years that this peculiarity in steel has come to 
the front, and there are still very many who do not possess 
even a rudimentary knowledge of the subject. The some- 
what obscure references one usually sees in articles on hard- 
ening will not help the man in the hardening shop very 
much to a better understanding of the matter, and therefore 
‘an elementary explanation of the phenomenon will be welcome 
to many. It may be quoted that, as a matter of history, 
hardening has been done with more or less success, from the 
days of the famous 
Damascus swords up to 
only a comparatively 
shert time ago, without 
anyone having discov- 
ered. that » Steel ~ pos- 
sessed such a peculiar- 
ity as recalescence, but 
nevertheless its rela- 
tion to hardening has 
always existed, and its 
discovery paved the 
way for much scientific 
investigation into a 
subject that had been 
previously controiled by 
rule of thumb. 

The ‘“recalescence ” 
or ‘critical points” 
(also sometimes desig- 
nated Ac. 1 and Ar. 1) 
that bear relation to the 
hardening of steel, are 
simply evolutions that 
occur in the chemi- 
cal composition of steel at certain temperatures during both 
heating and cooling. Steel at normal temperatures carries 
its carbon, which is its chief hardening component, in a cer- 
tain form—pearlite carbon to be more explicit—and if heated 
to a certain temperature a change occurs and the pearlite 
carbon becomes cementite or hardening carbon. Likewise, if 
allowed to cool slowly, the hardening carbon changes back 
again to pearlite. The points at which these evolutions occur 
are the recalescence or critical points, and the effect of these 
molecular changes is to cause an increased absorption of 
heat on a rising temperature and an evolution of heat on a 
falling temperature. That is to say, during the heating of a 
piece of steel a halt occurs, and it continues to absorb heat 
without appreciably rising in temperature, at the recalescence 
point, although its immediate surroundings may be hotter 
than the steel. Likewise, steel cooling slowly will, at a cer- 
_ tain temperature, actually increase in temperature although its 
surroundings may be colder. : 

The accompanying illustration shows a curve, taken on a 
recording pyrometer, in which the recalescence points are well 
developed. From this it will be seen that the absorption of 
heat occurred at a point marked 733°C on the rising tem- 
perature, and the evolution of heat at 724°C on the falling 
temperature. The relation of these critical points to hard- 
ening is in the fact that unless a temperature sufficient to 
produce the first action is reached, so that pearlite carbon 
will be changed to hardening carbon, and unless it is cooled 
with sufficient rapidity to practically eliminate the second 
action, no hardening can take place. The rate of cooling is 
material and accounts for the fact that large articles require 
to be quenched at higher temperatures than small ones. 

A very important feature is the fact that steel containing 
hardening carbon, i. e., above the temperature of recalescence, 
is non-magnetic. Anyone may demonstrate this for himself 
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‘Curve made by a Recording Pyrometer, 
showing the Recalescence Points 


* Address: 51 Princess Road, Leicester, England. 
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by heating a piece of steel to a bright red and testing it with 
an ordinary magnet. While bright red it will be found to 
have no attraction for the magnet, but at about a cherry-red 
it regains its magnetic properties. This feature has been 
taken advantage of as a means of determining the correct 
hardening temperature, and appliances for its application are 
on the market. Its use is certainly to be recommended where 
no installation of pyrometers exists; the only point requiring 
judgment is the length of time an article should remain in 
the furnace after it has become non-magnetic. This varies 
with the weight and cooling surface, but may be tabulated 
according to weight, leaving very little to personal judgment. 

It is difficult to quote reliable temperatures at which recal- 
escence occurs, as the observation of different investigators do 
not show concordant results, probably owing to the lack of 
uniformity in the means of measuring the temperatures. It 
varies with the amount of the carbon element contained in 
the steel, and is much higher for high-speed than for ordi- 
nary crucible steel. Special electric furnaces are generally 
used for obtaining recalescence curves, but with care it can 
be done in an ordinary gas furnace, with a suitable pyrometer. 
All that is necessary is to bore a blind hole in a piece of the 
steel to be treated, to form a pocket to receive the end of 
the pyrometer. This must be of sufficient length to cover 
the resistance coil in the end of the pyrometer. 
men should then be put in the furnace, with the pyrometer 
in, of course, the gas applied, and, if the furnace is allowed 
to heat up very slowly toward a temperature of say 750° C., 
the recalescence curve will be developed, if the pyrometer is 
a recording one. In the same way, if the furnace is allowed 
to cool slowly it will be seen that at the second recalescence 
point, the specimen gives off heat and even increases in tem- 
perature for a time. Experiments of this kind are scarcely 
practicable for the average hardening shop, but when it is 
desired to find the lowest hardening temperature for a piece 
of steci, the magnet can be used to advantage. 


* * * 


MADE ON SCREW-CUTTING 
MACHINE 


The illustration shows four brass spirals supplied to the 
United States government by the Screw Cutting Company of 
America, 17th St. and Sedgley Ave., Philadelphia, Pa. The 
spirals were made by cutting a 1%-inch pitch thread, 44 inch 
wide, on hard drawn seamless brass tubing 3% inch diameter, 


BRASS SPIRALS 


Brass Spirals made from Tubing by the Screw Cutting Co. of America 
for the United States Government 


No. 18 British wire gage (0.049 inch). The spirals are used 
for reinforcing hose, and the longest was cut from a brass tube 
ten feet long. The company was able to do this work rapidly 
and efficiently on its special screw cutting machines (see Ma- 
cuinery, April, 1909, for illustrations of products), and is pre- 
pared to produce similar work in brass, steel or other metal, 
and on any length of tubes that can be made and shipped. It is 
of the opinion that the proposition by any other process than 
its own would have been very difficult and cecstly. 


The speci-: 
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LETTERS UPON PRACTICAL SUBJECTS 


Articles contributed to MACHINERY with the expectation of payment must be submitted exclusively 


ACCURATELY LOCATING WORK ON THE 
FACE-PLATE ; 


The object of this article is to show how easy it is to accu- 
rately locate work on the face-plate by the use of plugs and 
size blocks. The way in which the casting shown in Fig. 1, 
which is part of the milling fixture, Fig. 5, is located on a 
lathe face-plate so that it may be bored central with the end 
bearings, will be explained. By this method all chances of 
error which might occur in trying to center such a casting 
in the old way are eliminated. The function of the casting, 
when in the assembled fixture, is to hold the part shown in 
Fig. 4 while a groove G, 1/16 inch wide and 1/32 inch deep, 
is being milled on the inner surface, which is spherical. As 
. this groove must have the same depth at each end, the reader 
will readily see the importance of accurately locating the 


Fig. 1. Work to be Located with Reference to the End Bearings 


fixture casting for the boring operation. A plug A, exactly 
one inch in diameter, was first inserted in the lathe spindle as 
shown in Fig. 2. The two V-blocks, also shown in this engrav- 
ing, are used on regular tool work, and when made were 
planed accurately to 15g inch wide, 15g inch long, and 1% 
inch from the bottom to the center of a one inch plug placed 
in the V. The distance, therefore, from the sides to the cen- 
ter of the blocks is 13/16 inch, and as there is a 1-inch 
plug in the spindle, the block to be used between the plug 
and the parallel upon which the V-blocks are to rest when 


Fig. 2. Setting Parallel and V-blocks from a Central Plug 


setting the parallel, would .be 13/16 inch minus 1/2 inch, or 
5/16 inch. By referring to Fig. 1, we find that the distance 
between the shoulders of the end bearings is 715/16 inches. 
One-half of this amount is 331/32 inches, which minus half 
the plug diameter leaves 315/32 inches, which is the required 
size of the blocks to be used between the plug and the V-block, 
only one of which was set in this way. When the casting was 


~ must be 5/16 inch 


placed in the blocks, it was carefully set against the block 
which had been previously located. The other block was then 
brought up against the shoulder of the bearing on the oppo- 
site end. These V-blocks happened to be tapped in the bot- 


Fig. 3. Use of Central Plug and Ring Gage for Sizing Projections 
located 120 Degrees apart 


tom for a %-inch screw, which, with clamps to hold them 
against the parallel, made it easy to locate them. The cast- 
ing was set parallel with the face-plate by the use of a sur- 
face gage. Fig. 3 shows the work after the three projections 


Machinery,N.Y. 


Fig. 4. Casting which is held in the Fixture, Fig. 5, while a Groove 
is being milled in its Spherical Surface 


A, B. GC and the surface D, Fig. 1, had been bored and faced. 
The inner projections were bored to a 38-inch circle by using 
a standard one-inch ring as a gage (as shown in Fig. 3) 
which, when placed against the plug, gave a radius of 1%4 
inch. By refer- 
ring to the eleva- 
FiOn wit OSes beet 
will be seen that 
the surface D 


below the center 
line. Ags the dis- 
tance from the 
base of each V- 
block to the cen- 
ter of a 1-inch 
plug resting in 
Chey BVO iS sla S 
inch, 5/16 sub- 
tracted from this 
amount leaves pes ve , 
15/16, which is |i BE Hacameny NY 
the thickness of 
the block to set 
between the point of the tool and the face-plate when 
setting the tool for the finishing cut. The projections 
HE, F, and G@ were turned to fit a ring 5 inches inside diam- 
eter. A plug was made having one end 3 inches in diam- 


Fig. 5. Fixture of which the Casting shown in 
Fig. 1 forms a Part 
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eter to fit the inside of the lugs A, B, and C, Fig. 1, and the 
other end turned to fit the 37/32-inch bore of the spherical 
casting, Fig. 4. This plug was for locating the piece to be 
milled so that the pins in the projections A, B, and 0 would 
be in such a position that when the work was subsequently 
located by them, the center of its spherical surface would 


coincide with 
the axis of the 
rotating part 


of the fixture. 
Two of these 
locating pins 
were also set 
in a line par- 
allel with the 
center line of 
the fixture. All 
this work was 
done _ before 
removing the casting from the face-plate. It will be under- 
stood that if the work should become shifted in any way it 
can be readily and accurately reset again by this method. 
The completed fixture is shown in Fig. 5, with a sample 
of the work held by it at A. This illustration, as well as the 
detail Fig. 6, shows the locking device by which the work 
is clamped in place. After the casting is located by pins B 
which fit into holes bored in the casting flange, it is secured 
by a movement of the ring C to the right, which causes three 
locking screws D to turn simultaneously, and clamp against 
the flange. ALBERT C. SAWYER. 
Dorchester, Mass. 


Machinery,N.Y, 


Fig. 6. Detail of Clamping Device for Fixture 
shown in Fig. 5 


TWO GAS ENGINE JIGS 


In selecting the two jigs shown in the illustrations from 
among those in use in the manufacture of a well-known gas 
engine, I have digressed from the usual custom of choosing 
only the best for description, believing that there is as much 
to be learned from the mistakes as from the successes. These 
jigs while embodying some very good features, are offered 
as examples of jigs possessing points to be avoided. 

Fig. 1 shows a piston boring jig. It is a well-designed jig 
in every respect except one, and that is in the method of 
clamping the work. This method is the one usually followed 
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point of this jig is the babbitt metal facing of the clamps, 
which prevents scarring the pistons. 

The fixture shown in Fig. 2 is a chuck for connecting-rods, 
for use on the milling machine. The method of clamping is 
quite ingenious, as the turned heads are used both to align 
and hold the rods. This looks all right on the face of it, but 
in actual practice it was found necessary to make the addi- 
tion of adjusting screws under the heads of the rods to pre- 
vent them turning on their respective axes under uneyen 
cuts. This added so much to the time of chucking that prac- 
tically all the advantage gained by the manner of clamping 
was overcome. J. EF. MIRRIELEES. 

Cincinnati, O. 


CLEANING MICROMETERS 
In my travels I have seen many mechanics trying to get 
emery and grit out of micrometer screws and nuts, either by 
washing them in benzine, alcohol, kerosene, or other oils, or 
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Fig. 2. Design of Fixture for Connecting-rods, which proved Objectionable 


alkalis, or by digging out the dirt with pine sticks, or pith. 
At one ‘time mine became clogged with emery, and I sent 
them to the manufacturer. It cost me 50 cents besides pre- 
paying all charges. When they were returned to me they were 
worse than ever, so I decided to experiment. 1 placed the 
screws in benzine to remove the oil which had been collecting 
the emery. Then the parts were heated just enough to be 
held comfortably in the hand, and 
a coating of beeswax was applied 
to the screw and nut. The screw 
was then placed in the nut, after it 
was cold, which forced all the small 
particles of dirt out with the surplus 
wax, and closed up the slots, avoid- 
ing the possibility of dirt and 
emery becoming clogged in them. 
A small thin coating of wax was 


therefore left between the screw 
and nut. The screw was then re- 
moved from the nut, and all surplus 
wax removed, and a drop of thin 
oil applied. Anybody having trou- 
ble with their micrometers will 
find this remedy O. K. Mine have 
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Fig. 1. 


for securing cylindrical work, either in a jig or to the drill 
press table, and it is very effective—so effective, in fact, that 
more or less work is spoiled by being either cracked or 
sprung. Gas-engine pistons are necessarily rather light, and 
to hold them tight enough and still not injure them requires 
more care than the average operator can be depended upon 
to exercise. It is almost impossible to avoid springing the 
pistons, and often they take a permanent set. As an improve- 
ment in this and similar jigs I would suggest that the work be 
clamped longitudinally. This would probably not be as con- 
venient as the method shown, but it should be as effective 
and certainly would not injure the work. 

A good point of the jig is the springs to hold the clamps up 
while changing the work. In places where springs can be 
employed, they will save much time in avoiding the removal 
of the clamps each time the work is changed. Another good 


Elevation and Section of Jig for Piston Boring with Work in Place 


been in daily use for nearly 

three years, with the same coating of wax, and are to-day in 

good condition. FRANK G. STERLING. 
Franklin, Mass. 


GRADUATED SCREW HEADS ON DRAW- 
ING PENS 


Having had some difficulty in getting all the lines on a 
drawing of the same width, it occurred to me that it would 
be a good scheme to graduate the screw heads of the draw- 
ing pens, so they could always be set for some pre-deter- 
mined width of line before beginning to draw. With this 
object in view, a bevel was turned on the upper faces of the 
screw heads which were stamped with numbers from 1 to 
.8, as shown in the plan view in Fig. 1, and a center punch 
mark was made on the blade of the pen, against which to 
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read the numbers. After the different pens in the set of 
instruments are marked, they can be adjusted by trial on a 
waste piece of paper until they all draw the same width of 
line, and a record made of the reading of each screw, as 
shown in- the accompanying table, there being two records 
for each pen, one of which is for light lines, and the other 
for shade lines. There is not much use for a shade line 
adjustment on the compass pens, as nearly all draftsmen 


Small Large Straight 
Compass Compass Line 
PEP UNG ei. cs ce oes 4 1 | 7 


SUNG (2) nha eee 6 3 


shade their circles by springing the needle leg, but it is of 
occasional use in drawing short arcs. The record shown in 
the table can be hung up on the wall, placed in the cover of 
the instrument case, or anywhere that is convenient for ref- 
erence. As the pens are sharpened, or the screws wear in 
the thread or under the shoulder, the record for the pen 
settings will have to be altered at quite long intervals, de- 
pending on how much use each pen gets. Some makers sup- 
ply straight line pens with a graduated screw head somewhat 
larger than usual, but mine were of the kind that is ordi- 
narily supplied with drawing instruments, and were rather 
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Ruling-pen Screw-heads Graduated to obtain Lines of Uniform Width 


Small in diameter, so the numbers were not very large; how- 
ever, I find it a great help. Anyone not having facilities for 
stamping numbers can place two ink marks on the screw 
heads—one red mark for light lines and one black mark for 
shade lines; or only one ink mark can be used on the screw 
head, having it point as in Fig. 2 for light lines, and as in 
Fig. 3 for shade lines. This ink mark scheme is not original 
with me, as I am indebted to R. A. Gleason for it. The 
marks will last quite a while, as the ink is on the flat side 
of the screw head that is not,supposed to be handled. 
Brooklyn, N. Y. WALTER GRIBBEN. 


CHUCKING TRANSMISSION SLEEVES FOR 
INTERNAL GRINDING 


A special steady-rest and chuck for use in the grinder when 
grinding a certain make of automobile transmission sleeve, 
is shown in the accompanying illustrations. Fig. 1 shows a 
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TOP OF GRINDER FRAME 
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Fig. 1. Plan in Section of Grinder Rest and Chuck with Work in P.ace 


plan view in section of the chuck and rest with the work in 
place, and Fig. 2 an end elevation. The sleeve, which is a 
steel drop forging, is finished all over, after which the hole 
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15 by 6 inches long is ground to fit a plug gage. This 
method of holding the work enables it to be quickly set so 
that the hole will be finished perfectly concentric with the 
outside surfaces. The chuck which holds one end of the 
sleeve is of the ordinary spring collet type. It has six 
milled slots, and the chucking end has a taper of 7 degrees 
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GRINDER FRAME 


Fig. 2. End Elevation of Rest, showing Method of Holding End of Work 


which is threaded. A machine steel ring-nut with holes for 
a Spanner wrench is threaded to fit the taper part of the nut. 
Both the chuck and the ring are hardened and ground to 
size. During the grinding operation the outer or gear end 
of the sleeve is held in a one-piece bronze ring. This ring 
is provided with a tongue which is a neat working fit in a 
groove in the steady-rest. As shown in the end elevation, this 
rest has a hinged cap which is held in place by a hinged 
clamping bolt provided with a suitable wing-nut. Bolts and 
dowel pins secure the rest to a rib on the grinder frame. In 
the bronze ring there are two steel studs which are flush 
with the outside diameter and which protrude inward as 
shown in the end view. These studs are shaped to fit the 
teeth of the gear, thus causing the bronze ring to turn with 
the sleeve during the process of grinding. With this form 
of rest, the chucking, grinding the inside of the sleeve, and 
removing it, is all done in about eight minutes, which is 
seven minutes less than formerly required. There is also 
little danger of error because of an unskilled or careless 
operator, as he cannot make a mistake in chucking the work. 
M. HEARTILLHEN. 


A DRILL FOR PAPER 


The accompanying engraving illustrates a tool which is 
remarkable for its simplicity and efficiency. This tool was 
developed in a jcbbing shop where tools were being made for 
loose leaf ledger work. There was considerable trouble with 
the tools for punching the ledger leaf holes, it being difficult 
to get the punches to cut “clean,” through any considerable 
thickness of paper, so an attempt was made to drill the holes 
instead of punching them. It was soon discovered that the 
paper could not be drilled with any kind of lip drill, because, 
no matter how the lips were shaped, they would catch and 
tear the paper. After considerable experimenting, the tool 
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A Tool for Cutting Holes through Paper 


shown in the engraving was developed, and it was found to be 
far superior to the ordinary method of punching. This tool 
requires but little explanation. To make it, take a piece of 
tool steel and catch it in the lathe chuck, allowing it to ex- 
tend from the chuck far enough to permit of its being turned 
the full length, and then cut off. Next turn the diameter A 
allowing 1/64 inch for a finishing cut. Turn down the.end to 
the diameter #, and to the length D, again leaving 1/64 inch 
for a finishing cut. Now drill through the full length of the 


140 RAILWAY MACHINERY 


tool, a hole slightly smaller than C, so that it may be trued 
up with the boring tool. Before finishing this hole, bore out 
the clearance hole B which should be 1/16 inch larger than 
C to allow the scrap or paper cuttings to pass through freely. 
Next finish the hole C, making it 1/64 inch per inch taper, the 
largest part of the hole being at the back. This hole should 
be 1/32 inch smaller than the outside diameter H, which is 
the exact size of the holes to be drilled in the paper. The 
diameters A and EH are next finished, H being made 0.001 
inch smaller at the back than at the cutting end. Taper the 
mouth of the tool as shown at Ff, bringing it to a fine edge 
at the outside diameter. The tool may now be cut off and 
hardened. It should be hardened in oil, and drawn to a 
dark brown at the cutting edge, this color running off grad- 
ually to a blue at the back end of the tool. If care is exer- 
cised in hardening, there will be no necessity for grinding or 
lapping. The tool may be used in the drill press, and it 
should run about 1,500 revolutions per minute. The press 
or speed lathe in which the tool is used should have a hol- 
low spindle to allow the paper cuttings to pass through. If, 
however, a hollow spindle machine is not available, a chuck 
with sufficient space to permit the cuttings to pass out be- 
tween the jaws, may be used, or a special holder may be 
made, of simple design, to serve the purpose. One who sees 
this tool work for the first time will be surprised to observe 


how clean and freely it will cut. 
CoWeeD: and UW. 3B: 


ADJUSTABLE ELECTRIC LAMP BRACKET 
FOR THE SHOP 


In many shops it is found to be quite a problem to con- 
struct an electric lamp bracket for the bench, which can 
easily and quickly be adjusted to any height and position. 
The Cincinnati Shaper Co. uses a bracket which fills the bill 
and the cost of which is trifling. The illustrations, Figs. 1 
and 2, show this bracket assembled and in detail. The same 
reference letters are used in each illustration for correspond- 
ing parts, so that the construction of the bracket may be 
more easily understood. The small cast iron angle-plate A is 
screwed to the wall. The top of this plate, as shown in the 
plan view, Fig. 1, is serrated so that the arm to which the 
lamp is attached, will remain in the desired position. These 
serrations are cast in, and the only machining done to this 


DRILL FOR SCREWS 
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Fig. 1. Details of the Adjustable Electric Light Bracket shown in Fig. 2 


piece is the drilling of the screw holes for fastening it to 
the wall or window sill. The small casting B, which is 
attached to one end of the wooden arm (C, has a curved end 
which fits into a hole in A. A %-inch hole is cored into cast- 
ing B, and into this hole the wooden dowel C, which is about 
86 inches long, is driven. As will be seen by referring to 
the end view, the casting B has a sharp V-shaped projection 
on the bottom of the front end; this rests in the serrated 
part of the angle-plate. The piece D, located at the end of 
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the arm (C, is of fiber. This is drilled 1/64 inch larger than 
C to permit it to slide back and forth easily. The hole 
through which the lamp wire passes is drilled at an angle 
of 30 degrees, as shown in Fig. 1, to prevent the wire from 
slipping. A slot is milled into this hole on one side so that 
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Fig. 2. Simple Design of Adjustable Electric Light Bracket 
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the wire may be placed into position. By raising the block, 

as shown by the dotted lines, the lamp can easily be adjusted 

to any height. H. DONNERBERG. 
Cincinnati, O. 


A BENDING DIE 


A type of punch and die that is adapted for bending at 
right angles, edgewise, soft steel strips, in size from \% X1- 
inch to % X 11-inch, is shown in the accompanying engrav- 
ing. This tool commends itself from the fact that it is of 
simple design, easy to make, and that, in bending the stock, 
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Die for Bending Soft Steel Strips Edgewise 
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the inner angle does not increase in thickness to any appre- 
ciable extent. When accurate work is required and no in- 
crease whatever in thickness at the bend is allowed, the 
punch and die may be locked together by extending a part 
of the punch over the rear of the die. This will eliminate 
any tendency of the two members springing away from each 
other in action. As the stock bent in this die was in long 
strips and extended beyond the die, a stop (not shown) was 
attached to the side of the bolster. This tool is run in a 
press with a stroke of 4 inches. Both the punch and the die 
are planed at an angle of ten degrees to fit the holder, and 
they are both hardened. ENGINEER. 


CENTERING SHAFT WITH MILLING CUTTER 
WHEN KEYSEHATING 


The micrometer gage for centering work with milling cut- 
ters, described by Mr. Chapman in the July number of 
MACHINERY, would do this work with considerable precision 
were it not for the fact that in the present rush and hurry 
in manufacturing probably 80 per cent of fhe milling cutters 
do not run perfectly true on the arbor; and, in that event, 
there would be great chance that the accuracy of the rhicrom- 
eter would be useless. Assuming that the cutter runs per- 
fectly true, then undoubtedly the tool referred to is all right 
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from a standpoint of accuracy; but I fear that in a majority 
of shops, it would be too fine a tool to suit the foreman, who 
is naturally supposed to be anxious to do things in a hurry. 
I recall one such foreman, from whom I received many a 
good lesson on economy and rapid production, and one of 
these was on how to locate a shaft with the cutter when 
milling a spline or key-seat. This method works equally as 
well on a planer as on a milling machine. After the shaft 
and the tool or cutter is in place, start the machine and either 
plane or mill a flat spot across the top of the shaft as wide 
or a trifle wider than the key-seat; then set the tool by this 
finished surface. For example, when a shaft is to be set 
central with a milling cutter, the latter is first sunk into 
the work as shown ‘in the accompanying engraving. The 
shaft is then fed crosswise under the cutter and a spot milled 
as indicated by the dotted lines in the plan view. After this 
spot is milled a trifle wider than the width of the cutter, 
the work may be set by sighting down over the top of the 
cutter and adjusting the work until the same amount of 
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Method of Setting a Milling Cutter Central with a Shaft 


milled space shows at A and B. The cutter should be revolv- 
ing while this adjustment is being made so in case it runs 
out laterally, the high sides will appear at the bottom in such 
quick succession that it may be set the same as a true run- 
ning cutter. After the first shaft is located, the operator 
should not move the cross-feed screw until all of the shafts 
are finished. Of course, on the planer the locating spot will 
have to be machined for each shaft. This should not be done 
by feeding down a broad nose tool, for while any kind of a 
tool may be used, it must be fed crosswise in order to finish 
a surface which is parallel with the planer platen. I have 
used this method for years and find it satisfactory both in 


regard to time and accuracy. Therefore I pass it along 
hoping that it may be of help to someone. 
Bridgeport, Conn. H. E. Woop. 


ACCURATE BORING ON THE HORIZONTAL 
BORING MILL 


Among the standard tools of to-day in most machine shops 
is found the horizontal boring mill, and although not as old 
as the lathe, planer, and some others, it is equally as neces- 
sary on some classes of work as these older and more standard 
tools; but in operating this tool the workman generally finds 
great difficulty in obtaining an accurate hole of a very great 
length, especially if the equipment, including bars and guide 
bushings, are not absolutely new, in addition to being accu- 
rate. A simple equipment that is generally used is shown in 
Fig. 1. The bar A is made of annealed tool steel, and the 
cutter B is held in a central position by the wedge C and a 
fitting on either side of the bar. The bushing D is bored to 
fit the bar and turned to suit the hole in the yoke of the ma- 
chine. This bushing is held in the yoke by two set-screws 
which: are spotted into it to prevent any slipping or turning 
without subjecting the bushing to any great strain. Here lies 
the chief difficulty to which the writer desires to draw par- 
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ticular attention, and acquaint the reader with a very desir- 
able and successful remedy. 

As the bushing is always in the same position, a large por- 
tion of the wear comes on the bottom. This wear, in turn, 
allows the cutter to run closer to the table as it proceeds away 
from the machine until it reaches the yoke; then the work 
receives the full benefit of the worn or inaccurate bushing and 
a hole is produced which is not parallel with the table and 
of an elliptical shape, the vertical axis being the longest be- 
cause of the play the bar has in the bushing. Even when 
the bushing is made a suitable running fit, a hole will show 
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Fig. 1. 


Boring-bar with Solid Bushing 


from one to four one-thousandths difference between the 
horizontal and vertical axis. From the foregoing it is readily 
seen that the object required is to maintain the bar in a per- 
fectly central position with the spindle at all times, just enough 
freedom being provided to allow the bar to turn. 

Fig. 2 shows a-form of split adjusting bushing which is 
very old in principle, but which produces excellent results 
in this case. The outside bushing A is turned to suit the hole 
in the yoke of the boring mill, and it is bored parallel to 
receive bushing B which, in turn, is bored taper to receive 
bushing OC, the inside of which is bored parallel to the exact 
size of the bar. This inner bushing is split in three parts. 
Two washers or end plates D are required, whose bore is 1/16 
inch longer than largest bar; these are each secured to bush- 
ing A by four tap bolts, as shown, and they are also drilled 
and tapped for two set-screws H, which bear against bushing 
B. Two of these set-screws are required on one end for 
tightening and two on the other for loosening bushing B. 

The pressure sometimes applied on these set-screws is 
enough to nearly burnish the bar with heat, when a particu- 
larly fine finish is required, so that the allowance for a run- 
ning fit is reduced to an absolute minimum, and the resulting 
cut will be just as true as the machine, less the wear of the 
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Fig. 2. Split Adjustable Bushing for the Boring-bar 


tool, which will vary slightly according to the quality of the 
steel in the tool compared with the material being cut; when 
these both agree, accurate work will result. The construction 
of the device is not confined to any set dimension or taper, 
but it is preferable that the taper be quite abrupt to obtain 
quick adjustment, to allow for a large take-up for wear, 
and to obviate too much of a wedging effect. The different 
diameters of bars are taken care of by having a number of 
split bushings C, the inside diameters of which correspond 
with each bar. Raa be 
MILLING FIXTURE FOR SMALL CYLIN- 
DRICAL WORE 


A chuck for holding a small plug, a plan view of which is 
shown at A, while grooves are being milled at right angles 
across its upper face, is shown in the accompanying engraving. 
This chuck consists of a base B which is fastened to the mill- 
ing table. On this base is pivoted a cylinder @ which is 
threaded on the upper end, and turned tapering on the inside 
to receive a conical bushing D which fits the taper of the 
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cylinder. This bushing is split so as to allow it to be sprung 
together when forced down by the cover # which is threaded 
to fit the cylinder C. This cover is turned by means of the 
handle F. The taper of the bushing and the recess in C 
should be of such an angle that the two pieces will not grip 
and hold fast. An angle of from thirteen to fifteen degrees 
is about right. In the lower part of the cylinder C there are 
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Milling Fixture for Holding the Plug shown in the Plan View at A, 
while the Grooves are being milled 


four holes G@ which serve for spacing the cuts.. On the base B 
there is mounted a pin H which is held in one of the holes @ 
by means of the spring J. 

The operation of the fixture is as follows: By turning the 
handle to the left, the cover raises and the bushing D slips 
up and expands. The plug is then dropped in place, as 
shown by the dotted lines, and the handle turned to the right, 
which forces down the cover C and bushing D, causing the lat- 
ter to spring together and grip the plug. A cut is then taken 
across the top. Then by pulling back the pin H and turning 
the handle F to the right until the next hole G comes in line 
with the pin H the work is indexed for the next cut. Then 
the handle is turned to the left again, and the plug released 
and another inserted. 

This chuck could be used for many different kinds of work 
by having the proper bushings. ie. 1B}: 


SECURING CRANK HANDLES 


The crank handles supplied by many builders with their 
machine tools, soon find themselves as much at home on the 
floor as on the squared end of a feed-screw. In the course of 
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Crank Handle with Pressure Spring which prevents it from coming off, 


a year, a great deal of time is spent in picking up these 
fallen handles, to which must be added the cost of new ones 


to replace those of cast iron which still are sometimes foisted’ 


upon us. Half an hour’s work will fix any handle so that 
it will not fall off. As seen by the illustration, a small groove 
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is chipped part way through the hole for the squared end 
of the screw, and a bent flat spring is fastened to the handle. 
Unless the handle is very loose on the feed-screw, the spring, 
need bear on the-latter with but little pressure to keep it in 
its place. Then it can be slipped on and off almost as readily 
as without the spring, when it is necessary to do so to place 
it in a convenient position. 


Middletown, N. Y. Donatp A. HAMPSON. 


MAKING A VERTICAL MILLING ATTACHMENT 


Much has been done of late years in the way of developing 
the vertical attachment for milling machines, as this little at- 
tachment permits one to do a great variety of work. There 
are, however, thousands of milling machines in the field to- 
day which do not possess one of the model up-to-date vertical 
attachments, and therefore I shall give a brief description of 
how one of them was made in a rush one day when the occa- 
sion demanded it. As the draftsman and patternmaker both 
happened to be on a vacation, it fell to me to rig up the 
attachment with the things I .had at hand, which I pro- 
ceeded to do by retiring to the casting house, where the two 
brackets C and the flanged casting D were found. After 


some more rooting around the shop I dug up an old pair of 
miter gears that had been discarded from an éxperimental 
job. Then, taking one of the regular angle irons A away 
from a planer, I proceeded to lay out and cut the radial slots 
G shown in the end view. These were to allow the vertical 
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Vertical Milling Attachment made from Miscellaneous Scrap 


spindle to be tilted. During the time this was going on, an- 
other man was boring out and turning the casting D, but to 
no particular size, just enough metal being removed to clean 
it up. The feet of brackets C were also planed. The angle 
iron A .was put on a drill press and drilled and bored to a 
driving fit for bushing D. The spindle ZH was next made, from 
a piece of scrap shaft, to match casting D and gear B, and 
then collar H was made to suit the spindle. When this was 
done, we were ready to assemble. To do this it was neces- 
sary to drill several holes in this milling machine column, 
and right here is where many of the machine owners and 
old-school mechanics, would have objected and said: ‘Don’t 
drill any holes in that machine; every hole you drill knocks 
$10 from its value if you ever want to sell it.’ Now let me 
say to them that a machine is in a shop for the purpose of 
earning all it can for the owner, and it is not an ornament to 
be kept nice so that it will sell for $19 more some day. There- 
fore it is up to the foreman to get all he can out of every ma- 
chine, but of course he has no right to needlessly destroy it. 
Then again, in this particular case, the vertical attachment 
would add ten times more to the value of the machine than 
the holes could possibly take off. When assembling the at- 
tachment a makeshift boring-bar to bore out the castings 0 
was used. We had to bore the holes larger and bush them 
down to match our regular arbor; the gear B had also to be 
bushed down. This article is offered in hopes that it may 
possibly suggest to someone else a method of getting around 
some of their milling machine troubles. Of course we know 
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that vertical attachments usually come now with new ma- 
chines, but nevertheless there are thousands of milling ma- 
chines without them, the owners of which do not care to 
expend the amount of money that one of them costs. 
Bridgeport, Conn. H EH. Woop. 


A SHAPER FIXTURE 


The engraving shows a shaper fixture used for holding the 
bracket A while the feet are being planed, as indicated by the 
finish marks f. This bracket rests upon the surfaces B, and 
it is held in place by jaws C and D, and the pins #, which pre- 
vent the thrust of the cut from shifting it endwise. The steel 
stationary jaws C are held in place by a tongue which is re- 
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Shaper Fixture for Holding a Bracket 


cessed into the jig body, and by the fillister head screws as 
shown. The steel jaws D, which are finished on one end to an 
angle of 45 degrees, are forced against the work by tightening 
the cap-screws G. The inside ends of the jaws D rest upon 
stationary blocks F of solid rubber. Both sets of jaws are 
hardened, and the working faces are serrated. This forms a 
very simple but effective way of holding the bracket, as the 
jaws D will have a downward and an inward movement when 
they are tightened, which, with the serrated faces, will cause 
the bracket to be gripped firmly. JIG AND TooL DESIGNER. 


DRIVE FOR DRILLS AND REAMERS 


Recently there have come upon the market several devices 
that are designed to eliminate the tang troubles. commonly 
experienced in connection with the use of Morse standard 


DIMENSIONS OF SOCKET AND KEY FOR MORSE TAPER SHANKS 
WITH FLAT SIDE 
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taper shanks on drills and reamers for severe service. The 
apparent demand for some method to increase the strength of 
taper shanks suggests that a device which has been in use for 
a number of years in the factory where the writer is located, 
may be of interest. The accompanying engraving and table, 
taken from the writer’s notebook, gives the dimensions of 
standard Morse sockets fitted with a key, which engages with 
a flat side on the drill or reamer shank. This key is inserted 
iby milling a slot across the socket near the end, so that the 
slot will cut through into the tapered bore. A piece of flat 
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steel, or a Woodruff key, is driven tightly into this slot, and 
then the outside of the socket, including the projecting part 
of the key, is turned off for a short distance from the end, and 
a steel collar driven over it. This collar retains the key in 
place and reinforces the socket. The shanks of the drills and 
reamers are milled flat on one side so as to fit against this 
key when driven into the socket. For milling the shanks so 
they will be interchangeable, master shanks are used, which 
are put on centers in the milling machine and used to set the 
milling cutter by. The master shank is then removed and 
the tool to be milled put on centers and milled with the tool 
setting obtained from the master shank. The flat on the side 
of the shank is milled parallel to the axis of the shank. For 
use in connection with the sockets described, the shanks are 
made without any tang upon the end, but in all other respects 
they are made according to the standard Morse tapers. As 
stated, this device has keen in use for a number of years and 
the results are satisfactory. Bruce C. McALPINE. 
Jackson, Mich. 


EFFICIENT TYPE OF MILLING FIXTURE 


The fixture shown in the engraving was designed to mill 
the groove G in the work which is shown at A. This groove 
is 0.187 inch wide and 0.042 inch deep, and it is necessary 
that it be central with the hole H and at right angles with 
the face Ff. The fixture was designed to hold two of these 
It is composed of a cast-iron base on 


pieces at cne time. 
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Milling Fixture with Efficient Locating and Clamping Devices 


the top of which is a steel plate held by fillister-head screws 
and located by the tongues P. These tongues or projections 
are cut away in the center, and into these spaces are fitted 
the slides S which carry a centering pin C, which fits the 
hole in the work. The slides, by means of the compression 
springs behind them, force the face F of the work against 
the shoulder F# thus locating this face at right angles with 
the feed of the table. When the pieces are being placed 
over the pins OC, the slides S are operated by the thumb- 
plungers 7. The T-clamp U holds the two pieces of work, 
one on each side. It is operated by screw B through the 
lever L, and a spring underneath keeps it up when no work 
is in the fixture. The shaft K upon which LZ fulcrums extends 
through the fixture and it is milled flat on opposite sides at 
a point where it passes through the lever, to a little less 
than the width of slot 7. When this shaft is turned 90 de- 
grees from the position shown, these flat-sides are in align- 
ment with this slot and the lever can then be pulled out clear 
of*the clamp so that the latter may be lifted out of the fixture. 
The advantages of a clamp of this style are that it can be 
quickly removed, thus making it easy to brush away chips. 
The milling arbor can also be brought close to the work, 
thereby allowing the use of small cutters when necessary. 
Athol, Mass. W. A. SAwyYER. 
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SHOP KINKS 


PRACTICAL IDEAS FOR THE SHOP AND DRAFTING-ROOM 


Contributions of kinks, devices and methods of doing work are solicited for 
this column. Write on one side of the paper only and 
send sketches when necessary 


HOLDER FOR THE INK BOTTLE 


The ink-bottle holder illustrated 
in the April number of MACHINERY 
is very similar to one brought out 
and patented in Scotland some 
three years ago, the difference being 
that instead of using a retaining 
spring to hold the bottle, round 
india-rubber inserts are used in- 
stead. These rubber retainers 
are inserted as shown at A, the 
bosses B on the side of the base being drilled to receive them. 
BorrLe HOLDER. 
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SCRIBER FOR SMALL HOLES 


It is sometimes necessary to scribe holes in places where 
an ordinary scriber cannot be used, as through holes 1/16 inch 
diameter in a thick piece of metal. I overcame this difficulty 
by using a jewelers’ pin-vise, with a darning needle held in it 
for a scriber. The darning needles used are about four 
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inches long and 0.040 inch in diameter. These needles cost 
five or six cents a dozen and they can easily be replaced when 
one is broken or dulled. I have shown this scriber to fellow 
tool-makeérs, and it is readily adopted wherever shown. 
Passaic, N. J. L. ROSENTHAL. 


DRAFTING TABLE PENCIL-HOLDER 
The pencil holder shown in the illustration may be made 
of either wood, or aluminum. A very pretty effect is secured 
by making it of %4-inch strips of maple and cherry alternat- 
ing. As an eight degree tilt is a convenient one for a table, 
this holder is made with the same angle so as to keep the 


ON BOTTOM PASTE 
COARSE SANDPAPER 
Machinery, N.Y. 


a 


pencils from slipping out. By having sandpaper on the bot- 
tom, it can be used on a table that is considerably tilted by 
turning it around and having the cleat down. Most all 
draftsmen are subject to annoyances arising from having their 
pencils and pens scattered all over the table; this holder, as 
can readily be seen, will remedy that. 


Three Rivers, Mich. E. G. PETERSON. 


RESTORING OVER-EXPOSED BLUE-PRINTS 


The average drafting office cannot keep a boy constantly 
making prints, and, consequently, when the boy,is started 
tracing and intends to keep an eye on the printing frame, 
the print is often sadly neglected. Finding that in time this 
waste of paper was quite an expense item, we bought a quar- 
ter pound of potassium bi-chromate (a reddish crystal), dis- 
solved it in a gallon of water, and placed the solution in a 
tray beside the wash tank. If a print is overexposed or 
“purned,” it is first placed in this solution and then washed 
in clear water; in this way we seldom lose a print because 
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of overexposure. 
that it cannot be bleached, but the ordinary burn of from two 
to ten times the required exposure, respcnds to the above 
treatment. The solution keeps indefinitely, if a few crystals 
and also water are occasionally added when required. 
Rochester, N. Y. RatepH W. Davis. 


ADJUSTABLE SLOT-FINISHING TOOL 
The accompanying engrav- 
ing, which is self-explanatory, 
shows an adjustable slot-fin- 
ishing tool for the planer. 
When much of this work is 
done, the dulling of the side 
edges will, in a few days, 
cause the tool to cut small, 
which, when the slots have 
to be exact, can be only reme- 
died by forging. An adjust- 
able finishing tool like this 
one will stay out of the 
blacksmith shop a dozen times as long as a solid tool. 
Middletown, N. Y. DonaLp A. HAMPSON. 
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AN EXTENSION DRILL 


illustration shows a way of making 
In the 


The accompanying 
small extension drills, that may be new to some. 


extension rod a hole is first drilled which is a snug fit for the 


shank of the drill to be used. Then, after measuring the 
depth of this hole and marking it on the outside of the rod, 
a slot is filed at the farther side of the mark half way through 
the extension rod, so that it just meets the bottom of the 
hole. This slot should be approximately as wide as the diam- 
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eter of the drill. Next, the shank end of the drill is filed 
to the center for a distance equal to the width of the slot. 
After the drill is pressed into the extension rod as shown, 
it is ready for use. In this way an extension drill can be 
made much more quickly than by the old soldering method, 
and after using, it may be easily pulled apart without injury 
to the drill. Cuester L. Lucas. 
East Saugus, Mass. 


TO REMOVE BROKEN WOOD SCREWS AND NAILS 


Perhaps nothing is more exasperating to the amateur wood 
worker than to have a wood screw break in hard wood just 
before it is screwed home, or to break off a nail where another 
nail must be driven. Such accidents are particularly provok- 
ing to a machinist. His experience on metal work is not of 
much assistance to him in overcoming such dilemmas, and 
to such the following kink is worth description. Secure a 
brass or steel tube slightly larger than the shank of the 
broken screw. File teeth in the end and give them the proper 
set, bending alternate teeth out and in. You thus Are 
equipped with a hollow drill, which can be slightly squared 
at the other end to fit a carpenter’s brace. With this tool 
the wood surrounding the broken screw can be trepanned 
out; the hole should then be filled with a plug of the same 
wood set in glue. After the glue has set a hole can be bored 
and a new screw can:be put in, and no one will be the wiser. 
M. E. CANEK. 


* * * 
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The principal buildings, bridges, and other municipal struc- 
tures of New York will be ablaze with. lights during the Hud- 
son-Fulton celebration. All bridges and principal buildings 
are outlined with rows of eight-candle power electric lights, 
and 1,500,000 lamps have been strung. The incandescent 
lights alone amount to 12,000,000 candle power, and will re- 
quire about 42,000,000 watts or 56,000 horse-power. Beside the 
incandescent lamps there will be flaming arcs and other lamps 
of great power. The illumination will continue every night 
from September 25 to October 9 from 6:30 to 12:30. 


It is, of course, possible to so burn a print 
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NEW MACHINERY AND TOOLS 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP 


BATH DUPLEX INTERNAL GRINDING 
MACHINE 


An improvement on the duplex internal grinding machine 
brought out by the Bath Grinder Co., of Fitchburg, Mass., 


which was mentioned in a note in the April, 1909, issue of. 


Macuinery, has recently been placed on the market. This 
improvement embodies a number of new and intcresting fea- 


Fig. 1. Bath Duplex Internal Grinding Machine, having Two Wheel-spindle Heads 


tures which are illustrated in the accompanying half-tones, 

Figs. 1 to 4 and in the line engraving Fig. 5. This machine 

is distinctly a new departure in internal grinding machines, 

and places internal grinding on as practical a basis as that 

which external grinding has achieved during the last decade. 
General Features 

The principal advantage of the Bath duplex 
grinder is that the arrangement of the grind- 
ing spindles and the work-holding head or 
heads makes it possible to gain considerable 
time in the grinding and gaging of internal 
work; two pieces can be ground on the ma- 
chines simultaneously, and it is not neces- 
Sary to shift the reciprocating slide in order 
to gage, insert or remove the work. It is 
possible to use two grinding wheels at once, 
one operating from each end of the work. 
It is also possible to use a number of grind- 
_ing wheels mounted on a supported spindle 
between the two grinding heads, and to 
quickly grind the inside of a sleeve or bush- 
ing by having one wheel after the other 
enter the work, the previous wheel, of course, 
leaving the work béfore the next one enters. 
This saves considerable time over the neces- 
sity of reversing the reciprocating table for 
each cut, as is necessary with grinding ma- 
chines of the common type. 

The novel feature which distinguishes this 
machine, in particular, from other designs, is 
that the grinding wheels and spindles pass 
in through the back end of the head-stock 
spindle as shown in Figs. 2 and 5, instead 
or running into the head-stock spindle from the front as in 
other grinders. Internal grinding has commonly been con- 
sidered as a slow process when a large amount of stock has 
to be removed, but this objection is effectively overcome by 
the innovations in this design, and a considerable increase in 
production has thus been made possible. 


Fig. 2. 


Fig. 1 shows the machine set up for grinding bushings 
held in four-jaw chucks, one chuck being mounted on each 
end of the head-stock, and the grinding heads, wheels, and 
wheel spindles being shown one on each side of the head- 
stock. In Fig. 2 the machine is shown especially fitted up 
for automobile work, and is set up for grinding the bores of 
spur gears. In front of the machine on the floor, a variety 
of work that has been ground on this machine is illustrated. 

The spur gear standing on its face in front 
of the machine is one of the pieces being ground 
at the moment in the machine. In this case, 
two head-stocks are mounted on the table, the 
spindles of these head-stocks being 8 inches in 
diameter. The object of the large head-stock 
spindle is to make it possible to grind large work, 
up to 6 inches in diameter, by holding it inside 
of the chuck spindle, thereby absorbing and 
eliminating the vibration and the twisting 
stresses when the wheel is brought against the 
work. 

In front of the machine to the left of the hand- 
wheels is shown the reverse lever. This lever, 
by being turned one-quarter of a revolution, auto- 
matically stops the machine at the end of its 
stroke, and also reverses the reciprocating slide. 
The operator does not need to wait to operate 
the lever until the slide reaches the end of the 
stroke, but can turn the knob at any time during 
the stroke at the end of which it is wanted to 
stop the machine automatically. When the ma- 
chine is stopped, the end of the work in one of 
the head-stocks is exposed .o view, and is in po- 
sition to be gaged instantly. To gage the work 
held in the opposite head-stock, the reverse 
lever is pushed over, which brings the other head in posi- 
tion to gage. The general relation of work and spindles is 
plainly shown in Fig. 5. The distance between the two head- 
stocks is sufficient so that when one of the spindles is in the 
position shown with the wheel to the right just projecting 
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Bath Internal Grinder Specially Equipped for Automobile Work 


through the work and head-stock, the work in the other head- 
stock can be easily removed and a new piece of work mounted 
in position for operation. It will be also noticed that con- 
siderable time is saved by this construction when gaging the 
work, as it is not necessary to move the reciprocating slide 
away from the head-stock in order to measure the size, as is 
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required in internal grinding machines of general design; 
the time consumed in measuring two pieces of work is prac- 
tically no more than that required for measuring one in a 
Single-spindle machine. 
Head-stock and Spindle Heads 

The head-stock spindles are driven directly from a drum 
counter-shaft, the same as in ordinary grinding machines, 
the only difference being that one belt is, of course, required 
for each head-stock. The grinding-wheel spindles are driven 
by a belt from drums provided directly on the machine as 


Fig. 3. Assembled and Dismounted Head-stock and Parts 


Fig. 4. A Set of Grinding Spindle Extensions for the Duplex Grinder 


shown, the shafts on which these drums are mounted being 


provided with small pulleys driven directly from the counter- 
shaft. Thus the complete machine is driven by a two-piece 
counter-shaft, one for furnishing the power for the wheel- 
spindles and one for the head-stocks, in a manner similar to 
that of the ordinary type of grinders. 

Each of the grinding-spindle heads is provided with an 
automatic sizing feed so that the wheels can be fed up to 
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feed. An adjustment is also provided for the variation in 
the diameter of the wheels. 

The spindle-heads are carried on two long narrow slides 
instead of as formerly on one wide slide. -On account of this 
construction the wheel-head is much more rigidly mounted 
and the deflection commonly met, due to the pressure of the 


grinding wheel, is largely eliminated. The narrow slides on 
which the spindle-heads are carried are mounted on a beam — 


so that the spindle-heads can be placed in position longitudi- 
nally instead of moving the head-stock or vice versa. 

In Fig. 3 are shown the two head- 
stocks shown in Fig. 2 with one of the 
head-stocks disassembled to show the 
method of holding the spring chucks. The 
four-jawed chuck is mounted in the 
same manner. At the outer end of the 
spring chuck there are four hardened 
steel jaws, 
which can be changed according to the 
diameter or size of work; special chuck 
jaws may also be furnished for holding 
either bevel or spur gears on the pitch 
line. The jaws are ground on the ma- 
chine so that they are absolutely true 
with the spindle. The head-stocks shown 
in the illustrations are for straight work 
only, but swivel nead-stocks of the type 
shown in Fig. 5 are furnished if re- 


can be ground, the tapers being set 
at any angle required. As the heads are 
entirely independent of one another, a 
straight hole can be ground in one head 
while a taper hole is being ground in 
the other. A traveling diamond is 
mounted on the top of the head-stock for 
truing the wheel whenever necessary. 

The reciprocating slide is run at a 
speed of trom 2 to 12 feet per minute. It has five changes 
of speed and is operated by a gear box underneath the cross- 
slide on the left-hand side, as shown in Figs. 1 and 2, and is 
controlled by a single lever. 

Grinding Spindles 

In Fig. 4 is shown a set of seven grinding spindles. The set 
of two spindles at the right, shown mounted on the extension 
arbor, are the two spindles shown in use in Fig. 2. 
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Fig. 5. Section and Elevation of Head-stocks and Work and Relation of Head-stocks to the Grinding Wheels 


the work independently of one another. The automatic feeds 
are operated by hinged arms which come in contact with the 
ends of square rods-on the head-stock, thus causing the auto- 
matic feed to be operated the same as the power automatic 
feed on grinders in general. Each spindle-head has a sizing 
device so that each slide can be set to remove a predeter- 
mined amount of stock, and when the required size has been 
reached the automatic throw-out arrangement disengages the 


spindles complete a special set furnished for automobile work, 
having lengths and diameters to suit the work to be ground. 
The extension arbor is attached to the wheel-head by fillister- 
head screws. Into this extension is threaded the secondary 
extension provided with a hexagon head on its end. This 
extension contains the bearings for the spindle proper, which 
revolves inside and which is driven from the main spindle 
by means of a projecting key or tongue on the end, engaging 


which are detachable and — 


quired, so that straight or taper work | 


The other 
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into a square slot in the end of the main spindle. The 
hexagon head on the secondary extension is a feature which 
was provided for special reasons. In changing these spin- 
dles, the operator of the machine many times loses the span- 
ner wrenches, and to avoid inconvenience, a monkey-wrench 
can be used which at the same time assures that the spindle 
will be tightened up firmly. es 

The machine is also furnished with a supported spindle 
that can be mounted at each end in the spindle-heads and on 
which can be mounted from one to six grinding wheels. For 
example, in grinding a bushing 2 inches long, the wheels 
would be spaced apart the length of the bushing, and all six 
could pass through the bushing before being reversed. An- 
other method that can be advantageously used is to hold the 
work to be ground in the spring collet and use the two single- 
ended grinding wheels brought up together and grinding at 
the same time, removing the stock within 0.001 or 0.002 inch 
of size. After this is done, one of the wheels can be stopped 
and the hole finish ground with a single wheel. Still another 
method advantageously used on this grinder is to employ a 
coarse wheel on the one head for roughing and a fine wheel 
on the other head for finishing the same piece of work. Parts 
like those for pneumatic hammers which have four bearings 
to be ground concentric with each other can be ground with- 
out reversing the work when once mounted, and the work can 
be gaged from either end of the chuck. 

The amount of power consumed by the grinder is 2.7 H. P. 

By means of a brake provided, it is possible to stop the ma- 
chine in four seconds with the belts at full speed. The ma- 
chine in general has been rigidly designed so that it is possi- 
ble to use larger and wider wheels and remove a larger 
amount of stock than with former designs. 
’ Some examples of the capacity of the machine may be inter- 
esting. Some manganese car wheels having a bore of 3- 
inch, 6 inches long, were ground in 55 minutes each, removy- 
ing 5/32 inch of stock with a single spindle from a rough- 
cored hole. A 15/16-inch hole, 1%, inch long, can be ground 
in two minutes with a single spindle removing from 0.006 to 
0.008 inch of stock. 


HOEFER VERTICAL TWO-SPINDLE CYLINDER 
BORING MACHINE 


Considerable attention has been given by the Hoefer Manu- 
facturing Co., Freeport, Ill., to the requirements of automo- 
bile manufacturers for a satisfactory cylinder boring machine. 
Such a machine must be able to finish the work both 
rapidly and accurately, and in order to accomplish these two 
objects the company has designed a very heavy two-spindle 
vertical automobile engine cylinder boring machine, an illus- 
tration of which is shown in the accompanying engraving. 

The two heavy spindle heads are gibbed to a short stiff 
cross-rail. The right-hand spindle is solidly bolted to the rail 
and doweled with taper pins, while the left-hand spindle is 
adjustable by means of a screw operated by a hand-wheel, 
this adjustment providing for the variations in center dis- 
tances in different sizes of engines. Tapered holes are pro- 
vided in the adjustable head so that when jigs have been 
made for various sizes of engines, these holes can be drilled 
through into the cross-rail and pins inserted, thus providing 
positive stops for each size of engine cylinders, and a saving 
of time in locating the heads for each side. 

The bearing of the spindle sleeve is slotted so as to provide 
for wear. The spindles themselves are made of high-grade 
crucible spindle steel, chosen with particular regard to its 
- toughness, and are accurately ground so as to minimize the 
wear and insure the maintenance of accuracy, and are pro- 
vided with No. 5 Morse taper sockets. The spindle sleeves 
are bushed with interchangeable phosphor bronze bearings, 
which can easily be replaced. The thrust bearings are also 
made of phosphor bronze. The spindles are driven through 
a pair of large double-threaded worms meshing with phosphor 
bronze worm-gears, the studs of which are ground and run 
in copper-hardened babbitt bearings. A substantial key in 
the driving worm-gear engages in a keyway in the spindle 
and insures that the drive is ample for any work within the 
range of the machine. The worms are encased in an oil pan 
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provided with a felt oiler, thus securing sufficient lubrica- 
tion. An oil pan is also placed under each worm-gear to re- 
turn any oil to the worm oiling cases. The final drive is 
obtained through spur gearing and by means of a three-step 
cone pulley having wide steps for a belt of sufficient size. 

A positive gear feed similar to that furnished with the com- 
pany’s regular line of drills is previded. This feed is driven 
directly from the main spindle, four changes are provided, 
and the entire gearing mechanism is encased in a feed gear 
box. The vertical worm is thrown into engagement with the 
phosphor bronze gear encased in the worm-wheel shell, by 
means of a small lever directly in front of the operator, and 
an adjustable automatic stop is provided for the disengage- 


Two-spindle Vertical Automobile Engine Cylinder Boring Machine, 
built by the Hoefer Mfg Co., Freeport, Ill. 


ment of the power feed at any predetermined point. A long 
cross-spindle with teeth cut the entire length drives both 
spindles uniformly. 

The table is made exceptionally deep vertically, to give it 
the necessary stiffness, and prevent springing when jigs are 
clamped to it. The bearings in the saddle are large, and 
proper provision is made for lubrication, the oil holes being 
in the front of the machine for convenience in oiling. The 
traverse of the table is obtained by means of a coarse lead- 
screw or by a rack and ‘pinion, according to the requirements 
of customers. The table is gibbed to a rigid knee, which be- 
sides having ample vertical depth, is also provided with two 
supports in addition to the elevating screws. The bearings 
are wide both in the saddle and on the column, and stout ribs 
resist the twisting strains brought to bear upon the knee 
when the table is heavily loaded and at the end of the travel. 

The method of operating the machine is very rapid and 
simple. Four units of two cylinders each can be placed in a 
properly designed jig, and cylinders Nos. 1 and 3, for instance, 
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are bored simultaneously. Then the table is moved over and 
cylinders Nos. 2 and 4 are bored. While the process of bor- 
ing these cylinders takes place, cylinders 5, 6, 7 and 8 are 
placed in position in the jig. As soon as the work is com- 
pleted on the first set of two units, the table is set over so 
that cylinders Nos..5 and 7 can be bored, and then Nos. 6 and 
8. Meanwhile new cylinders are placed in the jig on the 
opposite end of the table. Thus a practically continuous 
process of boring is made possible. The method, as described, 
insures great accuracy in the alignment of the bores. 

The total height of the machine from the floor to the top 
of the column is 110 inches, and the maximum distance from 
spindle to table 39 inches. The maximum distance from cen- 
ter to center of the spindles is 19 inches, and the minimum 
914 inches, the distance from the column to the center of the 
spindle being 121%4 inches. The vertical feed of the spindle is 
19 inches, and the feeds per revolution of spindle are 0.062, 
0.125, 0.187 and 0.250 inch. The size of the table is 18 x 56 
inches, and the floor space 52 x 58 inches. The net weight of 
the machine is 8,000 pounds. 


THE COIT TWENTIETH-CENTURY BALL- 
BEARING DRILL CHUCK 


The drill chuck shown herewith is made by the Standard 
Machinery Co., Mystic, Conn. As may be surmised from a 
study of the parts, shown disassembled in Fig. 2, it is of the 
type in which the jaws are tightened on the drill by the re- 
sistance required to drive it. There is thus no possibility of 
its slipping, as the drive is proportioned to the work re- 
quired of it. 

The chuck consists, as may be seen, of a taper shank or 
mandrel (forming an integral part of the tool), a knurled 
shell or jaw holder free to revolve on the mandrel against a 


Fig. 1. 


Coit’s Ball-bearing Drill Chuck, made by the Standard 
Machinery Co., Mystic, Conn. 


ball thrust bearing, a collar provided with slots for the heads 
of the jaws, and the jaws themselves. The parts, it will be 
seen, are few, simple and of strong design. In operation, the 
turning of the knurled sleeve of the assembled chuck with 
its jaws, rotates also, on the threaded mandrel, the collar in 
which the heads of the jaws are ccntained. As the collar is 
thus screwed in or out on the mandrel, the jaws are screwed 
in or out of the chuck, and thus released or tightened on 
the work. 

The use of a right-hand thread on the shank makes the 
chuck self-tightening for a right-hand drill. If the drill is 
barely caught in the jaws, the moment it strikes the work, 

resistance to turning is offered, and the rotation of the whole 

chuck sleeve and jaw is arrested. This screws the collar out 
on the mandrel, pushes the jaws forward, and thus tightens 
the grip. Any increase of resistance, accompanied by a corre- 
-sponding slippage of the sleeve, is met by an immediate 
strengthening of the hold. 

In spite of this positive drive, the operator can release the 
drill with a gentle twist on the knurled sleeve. This easy 
release is made possible by two things: first, the use of the 
ball thrust bearing; and second, the small diameter of the 
thread by which the adjustment is effected. This small diam- 
eter reduces the friction, and thus prevents jamming the 
chuck, no matter how strong the drive. It is, in fact, the 
practice of the workmen, in using this chuck, to insert and 
remove drills while the spindle is running, at all except the 
highest speeds. 

Attention should be called to a number of points in the 
general design of the chuck. The end of the mandrel has a 
bearing in the sleeve, making a stiff unyielding journal for 
the turning of the one on the other. The jaws seal the only 
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possible entrance for grit and chips into the interior, which 
is thus protected from injury and wear. One application of 
oil will last almost indefinitely. The mandrel is a part of 
the chuck, and is sold as such, so the expense of making it 
is saved. It will be furnished with any suitable taper, or 
with a straight shank. The separate jaws can be removed or 
inserted without taking the chuck apart. 


JARCHINERY NY 


Fig. 2. Chuck Disassembled, showing Parts and Simplicity of Construction 


Perhaps the most valuable feature of a tool of this kind is 
the saving of the drills. Since there is no slip, the shanks 


are protected from marring and stripping, and their useful 


life is greatly lengthened. It is possible to drill to a reason- 
able depth also with an old, short drill, as a very short drive 
in the chuck jaws does as well as a longer one. 

These tools are made with great care, to judge from tat 
can be seen on a visit to the factory. ‘Special pains are taken 
to make them accurate and interchangeable. Five sizes com- 
prise the complete line, ranging as follows: No. 1, 0 to 13/64 
inch; No. 2, 0 to 21/64 inch; No. 3, 0 to 17/32 inch; No. 4, 
1/16 to 3/4 inch; and No. 5, 5/16 to 1. inch. 


SMART ROUND ADJUSTABLE DIE 


The accompanying engraving shows the design of a line 
of improved round adjustable dies made by the A. J. Smart 
Mfg. Co., Greenfield, Mass. The dies are sawed through on 
one side as usual, while the opposite side is drilled out and 
spring tempered, leaving but a small portion of the metal. 
As seen from the illustration, the adjustment of this die con- 
sists of a taper-headed screw, provided with the required de- 


Round Adjustable Die of Improved Design, made by the A. J. Smart 
Mfg. Co., Greenfield, Mass. 


gree of taper to insure a quick and positive adjustment. 
screw enters into a cone-shaped nut of the same taper as the 
head of the screw. When the screw is turned to the left, 
the head will rise relatively to the nut and the*spring temper 
causes the die to close, thus making it cut a smaller size. 
By turning the adjusting screw to the right, the screw enters 
further into the nut, and on account of its taper head, it spreads 
the die open so that it will cut a larger size. One of the 
principal advantages of this die is that it can be adjusted from 
the face without being removed from the holder in which it is 
used. These dies are made with 13/16, 1, 1 15/32, 1 1/2 and 
2-inch outside diameters. 
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NEWTON TWO-SPINDLE LOCOMOTIVE FRAME 
DRILLING MACHINE 


The accompanying half-tones, Figs. 1 and 2, illustrate a new 
design of two-spindle drilling machine recently brought out 
by the Newton Machine Tool Works, Inc., Philadelphia, Pa. 
This machine has been designed with the object in view of 
giving it sufficient range and flexibility of operation for work 


Fig. 1. 


on parts for all sizes and types of locomotives, and is, 
in addition, particularly adapted for drilling the holes 
in locomotive frames. 

The spindles of the two drilling heads are 4 inches 
in diameter, and have an automatic geared feed of 18 
inches, and a vertical adjustment of the Same amount 
through direct connected gearing for the fast hand 
traverse, and through a worm and worm-wheel oper- 
ated through a friction clutch for the slow hand adjust- 
ment. The range of the spindle speeds is from 28 to 
456 revolutions per minute, and four changes of feed 
are obtainable, being, respectively, 0.0078, 0.0126, 0.0156, 
and 0.0225 inch per revolution of spindle. The spindle 
sleeves have a length over-all of 48 inches. The lower 
part of the sleeve bearing is in the head or saddle 
proper for a length of approximately 28 inches; this 
eliminates all unnecessary overhang. The spindle 
sleeve revolves in brass bushed bearings of ample 
dimensions, and the top of the sleeve is supported in 
brass bushed bearings in the rack sleeve yoke. 

A departure from the common design of the driving 
mechanism lies in the fact that the spindle sleeve car- 
ries the clutch gears by which it is driven, and also 
the clutch for their engagement. The spindle is coun- 
ter-weighted and is provided with a roller thrust bear- 
ing at the bottom of the rack sleeve. It is pro- 
vided with a taper hole to take No. 5 Morse taper shank. 
Fast reversing traverse is provided for the saddle on 
the cross-rail by means of a double train of bevel gears 
and a clutch. A horizontal adjustment of the saddle is ob- 
tained by hand by means of the hand-wheels shown at the 
bottom of the arms in Fig. 1. The minimum distance between 
the centers of the two spindles is 4 feet. and the maximum 
distance 15 feet. 
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Front View of Newton Two-spindle Locomotive Frame Drilling Machine 
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The spindles are driven by individual 10 horse-power elec- 
tric variable speed motors, the speed variation being from 
300 to 1,200 revolutions per minute. The motion is transmit- 
ted from the motor shaft to the horizontal driving shaft by 
spur gears. On the driving shaft is mounted a double train 
of bevel gears, and from here the power is transmitted to 
the vertical shaft on which the spur back-gears are mounted, 
giving two changes of speed in addition to the range of speed 
changes of the motor. The bracket on which the motor 
is mounted is cast solid with the arm, this giving a 
very rigid construction, which is, in particular, required 
when subjecting the machine to the heavy strains 
occurring when using high-speed steel drills. 

As will be seen in Fig. 1, the gears controlling the 
feed mechanism are mounted in a gear box, the differ- 
ent combinations being engaged by a key controlled 
by a small hand lever, as shown. Lateral hand adjust- 
ment is provided for the spindle saddle on the arm, 
the range being from a minimum distance of 6 inches 
to a maximum distance of 24 inches from the face of 
the cross-rail to the center of the spindle. The arm 
has two bearings on the top of the cross-rail, these 
being removable for renewals and provided with brass 
taper shoes to compensate for wear. The cross-rail 
is of the box type construction and is of very heavy 
ribbed section. 

The machine is furnished with two adjustable tables 
for holding the work, each being 30 inches wide by 36 
inches high by 7 feet 6 inches:long. These tables are 
of box type construction, having vertical and hori- 
zontal working surfaces provided with large T-slots 
for clamping the work. The machine is also pro- 
vided with a floor plate, the front part of which 


Fig. 2. Rear View of Newton Two-spindle Drilling Machine, showing Motor 
which operates the Adjustable Work Tables 


is provided with T-slots and which provides for a work 
table 39 inches wide by 171%4 feet long. This work table is 
entirely surrounded by an oil pan for receiving the lubricant. 
The bed plate also supports the three heavy uprights which 
hold the cross-rail. The upright in the center is of special 
construction in order to permit the two adjustable work 
tables to be adjusted or moved entirely out of the way, when 
the lower table is used, as shown’in Fig. 1. In Fig. 2 are 
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shown the coarse-pitch screws provided for adjusting the 
work tables. The motion for this is transmitted through in- 
dividual worms and worm-wheels from a five horse-power Gen- 
eral Electric motor. This design permits of either simultane- 
ous or independent power adjustment of the work tables. A 
pump, piping, and oil tank are also provided with the ma- 
chine, as shown in Fig. 2. All bearings on the machine are 
bronzed bushed, and all gears are made either of steel or 
bronze. 

The drilling mechanism is of the same general design as 
that provided for the radial drilling machines made by the 
Newton Machine Tool Works, with which it is possible to 
drill three-inch diameter holes at the rate of three inches per 
minute when using a flat twisted drill. Smaller diameter 
drills can be driven at a much higher rate of speed, in pro- 
portion. The maximum distance from the floor plate to the 
end of the spindle is 81 inches and the minimum distance 64 
inches. The machine occupies a floor space of about 19 by 20 
feet. 

NOS. 3 AND 8A CINCINNATI AUTOMATIC 

GEAR-CUTTING MACHINES 


In the May, 1908, issue of MACHINERY, we described an auto- 
matic gear-cutting machine built by the Cincinnati Shaper 
Co., Cincinnati, O. The making of this machine has since 
been transferred to the Cincinnati Gear-Cutting Machine Co., 
of the same city, which has brought out the smaller-sized 


Fig.1. A New Cincinnati Gear-cutting Machine, of a size well 
adapted to Automobile Work 


tool illustrated herewith. This is made in two heights of 
column, giving maximum diameters of 26 inches and 36 inches 
respectively, for gears having any width of face up to 10 
inches. It will be seen to be particularly adapted in its 
dimensions to automobile work, as wéll as to the general run 
of small and medium machine work. 

The main features of the original design are retained. The 
machines are noticeable for their strength and simplicity. 
In the matter of rigidity attention is called to the carrying of 
the ways for the cutter slide beyond the column, and to the 
locating of the spindle bearing in the middle of the cutter slide. 
Fig. 3 shows the cutter slide turned bottom up, and gives a 
good idea of the construction of the full length taper gibs 
used. The principle of broad bearing surfaces with grinding 
surfaces located near together, is employed. The same prin- 
ciple applied to the work saddle prevents it from dropping 
out of parallelism when the clamps are loosened, to adjust 
the work to the required depth of cut.. This adjustment is 
effected from the front of the machine, and is provided with 
a graduated index reading to one-thousandth of an inch. 

The dogs for controlling the movement of the feed-slide are 
adjusted from the front of the machine, being mounted on 
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threaded rods at the rear, connected by bevel gearing with 
crank-shafts at the front. A retractable tappet for these dogs 
is provided, so that the slides can be run to the extreme back 
position, for removing blanks without disturbing the setting 
of the dogs. There are twelve changes of feed. The cutter 
slide is fed forward and retracted by a screw, controlled by 


Fig. 2. Rear View of No. 3 Machine, showing Driving Connections 


a reversing mechanism which gives a constant return speed, 
regardless of the feed. Twelve changes of feed are provided. 

The cutter spindle shown mounted in its bearing in Fig. 5 
is of large diameter, accurately ground and easily accessible 
for taking up wear. It is mounted in both taper and straight 
bronze bearings, and is adjustable endwise for centering the 


Fig. 3. Cutter Slide Reversed, to show Gibs and Bearing Surfaces 


cutter. The drive, as shown, is through a worm and wheel, 
with means provided for taking up the end thrust of the worm. 
A removable outboard bearing for the cutter arbor is pro- 
vided, the latter being drawn into place in the spindle or 
forced out by a threaded bolt. Six cutter speeds are provided. 


Fig. 4. Friction Stop Mechanism for Indexing; shown Assembled 
and Dismantied 


The indexing mechanism is of unusually simple construc- 
tion, there being fewer gears in the index train than on any 
other machine of this type. The motion is transmitted 
and controlled through a friction operated stop disk, simple 
and easily accessible. This mechanism is shown in Fig. 4. 
A spanner wrench is the only tool necessary for adjustment. 
The index worm can be disengaged from the wheel quickly, 
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and brought back into the exact meshing depth; or it can be 
disengaged from the index gears and rotated any desired 
amount for resetting work, after which it may be again se- 
eured. Besides provision for automatic indexing, it may be 
made to space once or revolve continuously, by a hand move- 
ment under the control of the operator. The mechanism is so 
interlocked with the cut- 
ter slide feed that the 
various movements must 
of necessity take place in 
proper sequence, thus 
making it impossible to 
spoil work from failure 
of the mechanism. The 
change gears furnished 
cut all teeth from 12 to 
100, and all numbers 
from 100 to 450, with the 
exception of prime num- 
bers and their multiples. 

As may be seen, the 
work arbor is provided 
with an over-arm work 
“support, in addition to 
the regular outboard 
support. The machine 
is regularly equipped with a counter-shaft, though if 
desired it will be furnished with tight and loose pulleys 
mounted on the initial driving shaft. It can also be arranged 
- for motor drive if desired. This is a very simple matter as 
all the changes of feed and speed are effected by convenient 
transposing gears. 


Fig. 5. The Cutter Spindle, its Worm-gear 
Drive and Axial Adjustment 


DAVIS MILLING ATTACHMENT AND COM- 
POUND TABLE FOR THE DRILL PRESS 


The accompanying illustration shows a useful attachment 
manufactured by the Hinckley Machine Works, Hinckley, IIl., 
and known as the Davis milling attachment and compound 
table for the drill press. 
a view to furnishing an attachment for the drill press table 
which enables milling work, particularly end milling, to be 
done in the drill press advantageously, when the regular mill- 
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Milling Attachment and Compound Table for the Drill Press, made 
by the Hinckiey Machine Works, Hinckley, Ill. 

ing machines in the shop are tied up with other work, or for 
use in cases where a regular milling machine is not available. 
The device is simple in its construction and consists of a cir- 
cular base which is clamped down onto the drill press table. 
This base is provided with a dove-tail cross-slide for the sad- 
dle, which, in turn, carries a swivel slide, the top of which is 
provided with a dove-tail into which fits the slide of the table 
proper. Both the saddle and the table are provided with hand 
feed adjusting screws having ball-crank handles. The swivel 
slide is graduated in degrees and can be set to any angle. The 
table is provided with a 14-inch T-slot longitudinally, as shown 
in the engraving. 

This device should prove a handy attachment for both large 
and small shops, and in repair shops where a regular milling 
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machine is not available, in automobile garages, etc., it will 
prove of especial advantage on account of the simple and in- 
expensive substitute it provides for a regular milling machine. 


MODERN UNIVERSAL GRINDER 


The accompanying half-tone shows a universal grinding 
machine built by the Modern Tool Co., Erie, Pa., and designed 
with a view of placing on the market a heavy and rigid 
grinder with ample metal for absorbing the vibrations and 
preventing the ways from springing out of line. 

The head- and foot-stock of this grinder are gibbed to the 
sides of the swivel table, this'construction permitting of very 
large wearing surfaces, and making it possible to compensate 
for any wear which might occur on the head- or foot-stock. 
The head-stock is designed to swivel and is provided 
with a graduated base. The head-stock spindle is hard- 
ened, ground and lapped, and runs in phosphor-bronze bearings 
with means for taking up the wear. The end of the spindle 
is threaded and has a standard taper hole. Universal rests of 
new design, of great advantage when grinding long slender 
work, are furnished with the machine. 

The driving and reversing mechanism is completely con- 
tained in and supported by a bracket bolted to the outside of 


No. 2 Universal Grinder, built by the Modern Tool Co., Erie, Pa, 


the machine thus being easily accessible for oiling. If 
it becomes necessary to take off the bracket, it can be re 
moved by unscrewing four bolts, and the entire mechanism can 
then be taken to a bench for cleaning or repairs. The wheel 
spindle is made of tool steel, is hardened, ground and 
lapped, and runs in phosphor-bronze bearings provided with 
means for taking up the wear the same as the head-stock 
spindle. 

The table travels automatically, as usual, and is reversed in 
the common manner, by dogs. The power to the table is 
transmitted by worm gearing imparting a steady movement, 
free from jars. The reverse lever is so arranged that the 
table can be run past the point of reverse without disturbing 
the adjustment of the table dogs. An automatic cross feed is 
provided which gives a range of feed from 0.00025 to 0.004 of 
an inch. The feed can be thrown out automatically when the 
work has been ground to size. A simple attachment is also 
provided for fine hand feeds. There is no removable front 
plate, and the machine is so designed that the mechanism 
inside the grinder can be removed and replaced if required, 
without disturbing the alignment of the ways. A diamond 
tool holder is furnished for truing the wheel. 

The machine is made in two sizes, Nos. 2 and 3, respectively. 
The No. 2 machine swings 9 inches in diameter and takes 26 
inches between centers. The table is graduated up to 3% de- 
grees and 114 inch taper per foot. This machine takes emery 
wheels up to 9 inches in diameter and 5€ inch face. The 
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weight of the machine is 2,300 pounds, and the floor space re- 
quired 36 x 94 inches. The No. 3 machine swings 13 inches 
in diameter and takes 32 inches between centers. The table 
is graduated up to 5 degrees and 2-inch taper per foot. This 
machine will take emery wheels 12 inches in diameter, %4- 
inch face, and 9 inches in diameter, 14-inch face. The weight 
of the machine is 4,000 pounds and the floor space required 
50 X 125 inches. 


CHAMPION 18-INCH FRICTION BACK-GEARED 
MANUFACTURING LATHE 


The heavy 18-inch lathe shown herewith was built by the 
Champion Tool Works Co., 2422 Spring Grove Ave., Cincinnati, 
O., to meet the requirements of the large automobile manufac- 
turers. As may be seen, both drive and feed are belt operated, 
and the mechanism has been reduced to few but strong parts. 
No lead-screw for threading is needed or provided. The design 
has been found particularly successful in heavy manufacturing, 
requiring rapid reductions. 

The spindle is driven by a three-step cone, whose large 
‘diameter is 14 inches for a 4-inch belt. The back gears are 
friction operated, the clutches being of the expansion ring 
type, operated by a toggle mechanism controlled by the lever 
‘shown at the front of the head-stock. This provision allows 
heavy roughing cuts to be taken at a slow speed, while a 
reversal of the lever gives the change to high speed for the 
finishing cut, without stopping the machine. The back gear 
ratio is 12 to 1. A 1%-inch hole is provided through the 
spindle. 3 

The feed cones carry a 1%-inch belt. The lower cone is 
journalled im a swinging frame for tightening the belt, being 
clamped in position by a screw shown on the under side. 
An automatic throw-out clutch is provided on the feed rod 
inside the gear box. It is operative when feeding in either 
direction, and is controlled by the collars shown on the feed 
rod, which may be set at any desired point in its length. 
‘The feed can be reversed by the handle shown in the lower 
right-hand corner of the apron. 

The lathe is equipped with a heavy plain tool block ae 
‘ower cross-feed. The tool used has a section of 5 inch by 
14% inch. The machine swings 1914 inches over the bed, and 


A Heavy, Simplified 18-inch Lathe, adapted to Rapid Reduction Work 


1314 inches over the carriage. With a 6-foot bed, it takes 
24 inches between centers. The countershaft is driven by 
5-inch belts running over 12-inch pulleys, provided with full 
12-inch diameter rim frictions. The net weight of the ma- 
chine with the 6-foot bed is 2,500 pounds. 


KERN 15-INCH DRILLING AND TAPPING 
MACHINE 


The attractive looking tool shown herewith is a new prod- 
uct of the Kern Machine Tool Co., 4657-4659 Spring Grove 
Ave., Cincinnati, O. It is especially designed to handle light 
drilling and tapping in an expeditious manner, being so pro- 
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portioned and contrived as to combine strength, ease of ma- 
nipulation and accuracy. 

As a drill press, it combines the features expected in a 
machine of the sensitive type. By a very ingenious provision 
six spindle speeds are obtained with very little complication. 


An Ingenious and Effective Combination of Sensitive Drill and 
Tapping Machine 

The provision for doing this makes use of the tapping attach- 
ment, as will be understood from a study of the engravings. 
The counter-shaft mounted on the rear of the machine car- 
ries a three-step cone pulley belted to a mating 
pulley on the jack-shaft at the top of the machine. 
A double quarter-turn belt connects this with a 
large and small pulley, either of which may be 
engaged with the drill spindle by the operation of 
a friction clutch controlled by the vertical lever 
shown hanging down at the front of the machine. 
Owing to the difference of diameter of these two 
pulleys, it is evident that the three speeds obtained 
by the cones can be doubled, giving six, by con- 
necting either the slow forward or fast reverse 
pulley with the spindle. The fast reverse speeds, 
however, would run the drills backward. To ob- 
viate this difficulty, a positive clutch is provided 
on the jack-shaft, by which it may be connected 
to either one of the -quarter turn pulleys, 
making either of them the driver, while the 
other revolves idly. By this means the spin- 
dle may be reversed independently of the. regu- 
lar tapping attachment handle, so as to 
make the three fast reverse speeds available 
for drilling. 

As a tapping machine, the tool would seem to have unusual 
advantages. The spindle pulleys are driven by a continuous 
belt, insuring a steady drive. The frictions are self-adjust- 
ing, allowing any tension to be put on that the operator may 
desire. The driving of the spindle by friction clutches mini- 
mizes the danger of breaking taps, since they may be so set 
as to permit the friction to slip, well within the breaking 
strength of the tap. The arrangement also permits a rapid 
starting, stopping and reversal of the spindle without shock 
or jar, whether in drilling or tapping work. An adjustable 
screw for the specially made endless belt is provided to in- 
crease or lessen its tension as required. 

The drill has a total height of 79 inches, or of 99 inches 
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with the spindle extended. The spindle, which is counter- 
balanced, has a movement of 51% inches. A driving socket 
for No: 2 Morse taper is provided. The table is 12% by 14 
inches, and is of the square type with a surrounding oil 
groove. The machine is also provided with a cup center and 
V-block. Both table and head are vertically adjustable on 
the column of the machine. The machine drills to the center 
of a 15-inch circle. Its net weight is 425 pounds. 


FERRACUTE DOUBLE-CRANK TOGGLE-JOINT 
DRAWING PRESS - | 


Presses for drawing seamless sheet metal shells are com- 
monly designed with an outer ram or blank-holder, and an 
inner ram or plunger, thus making a double-acting press, as 
distinguished from the single-acting press which has but one 
ram. The outer ram may be held in position after having 
been moved down by various mechanical devices. The method 
most commonly used is to employ cams on the main shaft, 
and for certain shapes and sizes heavy springs are employed. 
A better and more modern device, however, is the use of a 
toggle- or knee-joint, which enables the 
pressure between the blank-holding sur- 
faces of the dies to be taken more di- 
rectly by the frame. This obviates the 
loss of power resulting from friction 
when the pressure is sustained by the 
crank-shaft. The press shown in the 
accompanying illustration is built on 
the toggle-joint principle, and has re- 
cently been placed on the market by 
the Ferracute Machine Co. of Bridgeton, 
N. J. It was designed by Mr. Oberlin 
Smith, president and mechanical engi- 
neer of the company. 

The frame of the press is massive. 
The trussed bed, rests on shelves in the 
columns, to which it is securely bolted; 
each column is reinforced with two 414- 
inch steel rods as shown in the illus- 
tration. 

, The ram and plunger have each an 
adjustment of 6 inches. The ram is 
adjusted by means of the round nuts 
shown in the engraving, and the plunger 
by means of the hand-wheels, The 
crank-shaft is forged from high carbon 
steel, and is 10 inches in diameter. It 
is reinforced by the long pitman-strap 
which unites the shaft and the plunger, 
the connection being made by two pit- 
man stems. The latter are threaded 
and made to revolve simultaneously 
when adjusted by means of a shaft pro- 
vided with two bevel gears. A link-belt 
joins the hand wheels, so that both revolve in the same direc- 
tion when one is turned. 

Two yokes, one on each side of the press, are attached to 
the plunger. These yokes have a vertical motion of 15 inches, 
the same as the stroke of the plunger. On the extensions of 
the middle toggle pins, rollers are provided, guided in slots 
in the yokes, the toggles being thereby straightened out at 

each stroke. The upper ends of the toggles are attached to 
the columns, and the lower ends to the outer ram. 

The stroke of the outer ram is 6 inches, the plunger, as 
already mentioned, having a 15-inch stroke. The distance be- 
tween the two columns is 100 inches, and the depth of the 
bed from front to back is 48 inches. The size of the hole in 
the bed is 60 inches by 18 inches. The distance from the 
bed to the outer ram at the top of the stroke, and in its ex- 
treme adjustment, is 32°inches, and to the inner ram or 
plunger, 35 inches. 

The press is provided with triple gearing, the total ratio 
of which is 75 to 1; all gears are machine cut. The back- 
shaft is of unusually large diameter, and the large gears 
mounted on the main shaft are of the same size at each end, 
which relieves the shaft from torsional stresses. These gears 
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are 5 feet in diameter and have a face 10 inches wide. The 
fly-wheel is 40 inches in diameter and has a face 7 inches 
wide, and runs at an average speed of 500 revolutions per 
minute. This gives a speed of from 6 to 7 strokes per minute 
A friction clutch is provided by means of which 
the ram may be stopped at any given point of its stroke. In 
the illustration the press is shown equipped with a positive 
knock-out. 

The weight of the press is 94,000 pounds, the height being 
13 feet, the width 16 feet and the length or depth 7 feet. 
The pressure exerted is 500 tons. It is designated by the 
makers as “Press SA175.” 


LE BLOND HEAVY-DUTY LATHE EQUIPPED 
FOR CRANK-SHAFT WORK 

The heavy-duty lathe built by the R. K. Le Blond Machine 
Tool Co., of 4609 Eastern Ave., Cincinnati, O., described in 
the New Tools department of the September, 1909, issue of 
MACHINERY, was intended to produce a high output in a wide 
range of machine work. A modification of this design has 
been developed by the builders to meet the requirements of 


Double-crank Toggle-joint Drawing Press of Large Dimensions, built by the Ferracute Machine Co, 


manufacturers who have large quantities of duplicate lathe 
work, but are unwilling or unable to invest their capital in 
attachments which, for them, would be useless. 

The changes made in this simplified design (known as the 
“heavy-duty automobile lathe’) relate, as may be seen from 
Fig. 1, principally to the spindle drive and feed mechanisms. 
The head-stock remains the same as on the machine previously 
referred to, with the exception of the back gearing. Two 
back gear ratios are provided as before, but the change from 
one to the other is made with a sliding key operated by the 
hand lever directly in front of the driving cone. This re- 
places the double friction clutch arrangement used and found 
necessary for quick changes on a general purpose tool. 

The quick change gear box is replaced by one giving four 
rates of feed. The changes are obtained by sliding gears 
operated by the crank handle shown at the front of the box. 
The four changes are doubled by a reversible compound gear 
arrangement on the end of the bed, thus giving the operator 
a choice of eight geared feeds covering a wide range. As 
before, the apron is double walled and built of a single hox 
section casting. The lead screw and split nut are removed, 
however, along with the quick change gear device. 
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The lathe is shown equipped with a set of tools of a type 
which has recently come into favor for automobile crankshaft 
work. The tools are best seen in Figs. 2 and 3, where a crank 
(in the rough, except for the two end journals) is having 
its four crank pins squared and turned. The device consists, 
as may be seen, of a special chuck, a tail-stock fixture, a 
double tool carriage and an automatic stop mechanism on 
the apron. 

The crank-shaft is held in a split bearing in the chuck by 
one of the turned end journals, and is driven by the V-shaped 
jaw which is screwed down on the first crank arm. This 
jaw pivots at its back end, and is fitted with a spiral spring 


Fig. 1. Le Blond Heavy-duty Lathe arranged for Crank-shaft Work 


under the clamping screw to facilitate chucking. This work 
holding fixture is carried on a scraped slide on the face-plate, 
to which it is attached by a clamp and an adjustable gib. It 
is accurately positioned for the two crank centers by a hard- 
ened steel locking pin entering hardened steel bushings in 
the face-plate, after which it may be securely locked in posi- 
tion by the two. T-bolts. A counter-weight is provided on the 
back of the faceplate which is fitted with stops for its two 


Fig. 2. Detail View, showing Special Holding Device and Tool Stops 


positions, thus enabling the operator to counterbalance the 
crank in either position practically simultaneously. 

The other end of the crank-shaft is clamped at the turned 
journal in a split bearing in the tail-stock fixture. This fix- 
ture carries two hardened and ground bushings which are 


spaced the exact center distance of the crank throws; these | 


bushings are alternately used as journals on the special tail 
spindle. 

The tail-stock carries immediately in front of the main 
spindle, an auxiliary ‘spindle, which is spaced the same dis- 
tance apart as the journals in the fixture. This auxiliary 
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spindle may be readily withdrawn by the lever shown on the 
tail-stock and serves a double purpose. In addition to afford- 
ing a convenient means for changing the tail-spindle from one 
bearing to the other, it provides a means for accurately locat- 
ing the tail fixture with relation to the crank throws when 
chucking. The alignment of the crank is accomplished by 
this auxiliary spindle in connection with a locking pin shown 
under and behind the face-plate (see Fig. 3) which enters 
a bushing in the head-stock. 


The carriage is clearly shown in Figs. 2 and 3. The tool 


blocks are cast_in one piece on a long slide which is mounted 
directly on the carriage. 


The rear tool block carries two tools 

set the proper distance apart for 
turning out the fillets, while the 
front block carries a round nose 
tool for removing the stock between 
the fillets. The movement of these 
tools is controlled by the stops 
shown on the slide, which enable 
the operator to duplicate diam- 
eters. 

The longitudinal feed of the 
apron is controlled by the multiple 
stop-bar shown on the front of the 
bed in Fig. 1. The notches in this 
bar, which are spaced the same dis- 
tance apart as the throws on the 
crank, engage a stop lever on the 
apron. In operation the carriage 
is, in turn, run up against each of 
these stops, bringing the back 
tools into exact position for turn- 
ing out the fillets. The carriage is then returned, the 
front tocol is run in, and the automatic feed is engaged. 
When the stop lever strikes the notch on the bar it operates 
a clutch on the feed rod and automatically throws out the 
feed. For crank-shaft work the stop bar is made as here 
shown to reduce the setting up time. When this feature is 


Fig. 3. The Arrangement of the Tools for Cutting the Fillets 
and Turning the Crank-pins 


applied to a regular lathe, the stops are made independent, 
so that they may be set at any desired point within the range 
of the carriage travel. 

This construction affords a convenient method for turning 
shafts with a number of shoulders, and the manufacturers 
claim that on many classes of work it gives a higher produc- 
tion than the more complicated and expensive turret machin- 
ery, usually installed for such work. 

This simplified form of heavy duty lathe is built in 16, 18 
and 20-inch swings. The machine shown in the accompanying 
illustrations is the 20-inch size. 
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BERTSCH COMBINED MULTIPLE PUNCH 
AND SHEAR 


The framework and operating mechanism for a multiple 
punch and for a gate shear resemble each other closely, 
the only difference, practically, being in the cutting tools 
themselves. Advantage of this fact has been taken by Bertsch 
& Co., Cambridge City, Ind., to develop a combined machine 
which has practically the efficiency of a separate tool for 
either of its combined functions. This combination multiple 
punch and shear is herewith described and illustrated. 

The frame is of the gate type, having a wide cross- 
head operated by eccentrics at either end. The 


main shaft bearings are provided with adjustable 
split boxes; 
construction is 


of patented 
shown. The 


a third center bearing 
also employed, as 


Fig. 1. 


clutch is reliable, positive, noiseless and easily operated. 
It has steel-faced jaws and a cast-steel switch ring, acting 
against a hardened steel roller on a vertical steel plunger. 

The machine is shown in Fig. 1 set up for use as a shear, 
and in Fig. 2 with the multiple punches in position. The 
latter, it will be seen, are mounted on a supplementary cross- 
head, hinged to the main cross-head, allowing them to be 
swung down into position or raised at will. 
Counterbalance weights are provided to fa- 
cilitate this change. When engaged, this 
supplementary or punch cross-head is se- 
curely locked, and has a square shoulder fit 
along theeentire length of the main cross- 
head which takes all the strain, none being 
transmitted to the hinge pins. End bearings 
are also provided for locating it longitud- 
inally. The punches have either independent 
or universal adjustment. In the latter case 
they are set in an adjustable dove-tailed, 
steel] punch-holder bar, so that the entire lot 
can be removed or replaced together. The 
punch and shear may be used together for 
piercing holes and trimming at one opera- 
tion. The tool may be used as a simple 
shear as shown in Fig. 2, or as a punch 
only, with the upper shear blade removed. 

A mechanism is provided which oper- 
ates as a stripper when punching, and as 
a positive hold-down when shearing. This 
mechanism is operated by two cams 
mounted on the main shaft near the 
eccentrics. These bear down on rollers mounted on rock- 
shafts connected through the springs and rods shown, 
with a frame carrying a number of vertical rods. These 
latter serve as hold-downs for plain shearing work, and 
are of such construction as not to obscure the vision of 
the operator. They are of material assistance in safeguard- 
ing him when working on narrow strips. These rods also 
serve to support the stripper bar, as shown in Fig. 2, when 
punching is being performed. 


Combined Punch and Shear as arranged for Plain Shearing 
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This machine is made in a variety of sizes ranging from 
38 feet to 12 feet in length, and with maximum capacities of 
14 gage to %4-inch plate. It will be furnished for either belt 
or motor drive. 


BRADFORD 16-INCH MOTOR-DRIVEN ENGINE 
LATHE 


The accompanying illustration shows a regular 16-inch by 
8-foot Bradford engine lathe as built by the Bradford Machine 
Tool Co., Cincinnati, Ohio, provided with individual motor 


Fig. 2. Combined Machine with Cross-head swung down into Position 


drive. In applying the motor drive, the head-stock has been 
practically re-designed and adapted for the special require- 
ments presented. The motor is placed on a frame which en- 
closes the head-stock gearing. This arrangement is of special 
advantage as it puts the motor in a place where it is out 
of the way, makes it part of the machine, and at the same time 
makes it easily accessible to the operator. The connection 


Sixteen-inch Motor-driven Engine Lathe built by the Bradford Machine Tool Co., Cincinnati, Ohio 


between the motor and the lathe head-stock is through spur 
gears. The motor is of the 2 to 1 variable speed type, and 
as three speeds can be obtained by means of the gearing in 
the head-stock when the back-gearing is not thrown in, and 
three speeds with the back-gearing in operation, twelve speeds 
in all can be obtained. By using a rheostat, any intermediate 
speed from the lowest to the highest is also obtainable. The 
lathe is provided with a friction drive for the direct gear 
speeds, and a positive clutch for the back-gear speeds and 
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either can be thrown in while the lathe is in motion without 
danger of breakage. The motor speeds are operated by means 
of the smal lever at the right-hand end of the apron. The 
controller is inclosed in the cabinet leg of the lathe and 
is connected through sprockets, a splined shaft and bevel 
gearing with the lever which is operated over a graduated 
dial attached to the apron, as. shown in the illustration. This 
arrangement makes all the controlling parts easy of access; 
at the same time, means are ‘provided for stopping the lathe 
mechanically if required, independently of the electric equip- 
ment. 

The lathe is in all other respects the same as the regular 
type of the Bradford lathes. The swing over the bed is 16% 
inches, the swing over the rest being 9 inches, and over the 
earriage 10%4 inches. 
herewith takes 4 feet 1 inch between centers. A 111/16-inch 
hole is provided through the spindle. The spindle speeds ob- 
tainable vary from 5 to 3840 revolutions per minute. The 
motor is 2 horse-power, but any style or make of motor can 
be fitted, if required; the speed of the motor, can be varied 
from 600 to 1,200 revolutions per minute. The lead-screw has 
four threads per inch, and the lathe cuts threads from 2 to 40 
per inch, including 1114 threads per inch. The weight of the 
lathe having an 8-foot bed, as illustrated, without motor, is 
2,600 pounds net. 

WELLS MOTOR-DRIVEN AUTOMATIC SCREW 
MACHINE 


The accompanying illustrations, Figs. 1 and 2, show an 
automatic screw machine with individual motor drive, placed 
on the market by the F. E. Wells & Son Co., Greenfield, Mass. 
This machine is, in general, of the same design as the regular 
automatic screw machine built by the company, including the 
patented method of camming, and independent cross slides. 
In addition, however, this machine is provided with the advan- 


Fig. 1. 


Front View of Motor-driven Automatic Screw Machine, built 
by the F. E. Wells & Son Co., Greenfield, Mass. 


tage of direct motor drive, the power being transmitted 
through a speed changing device, involving the use of sliding 
gears, by means of which three changes of speed for the spin- 
dle are obtainable. The change gearing is shown in the rear 
view, Fig. 2. This speed changing device can, of course, also 
be used for driving the machine directly from a pulley on the 
main line-shaft by belting directly to the pulley which is now 
driven from the motor; the same number of speed changes 
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The lathe with an 8-foot bed illustrated 
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are then obtainable, The advantage of being able to easily 
change the speed enables greatly increased production on an 
automatic machine. 

Another novel feature is the method of transmitting the 
power from the motor to the main driving pulley without 
appreciable loss through the slipping of the belt. This method 
has been used for some years past on some classes of wood- 
working machinery, but has not been in vogue on metal work- 


Fig. 2. Rear View of Wells Automatic Screw Machine, 
showing Driving Mechanism 


ing machines. Pins are set into the small driving pulley on 
the motor and the driving belt is provided with small corre- 
sponding holes. This prevents the belt from slipping when 
running over the small pulley, although the center distance 


‘between the two pulleys is small and the difference between 


their diameters marked. 


——____. 


AMERICAN TWO-FOOT AND THREE-FOOT 
RADIAL DRILLS 


In the April, 1909, issue gf Macuinery, a 2-foot sensitive 
radial drill, built by the American Tool Works Co., 300-350 
Culvert St., Cincinnati, O., was illustrated and described. This 
machine has proved very popular, and the firm has been forced, 
on account of the large demand, to bring out special designs 
of this drill in addition to the original design previously de- 
scribed. In Fig. 1 is shown one of these special designs, illus- 
trating the 2-foot radial drill provided with motor drive and 
tapping attachment. As will be seen from the illustration, a 
Lincoln variable speed 3 to 1 motor is mounted beneath the 
box table. The speeds of the motor vary from 525 to 1,575 
revolutions per minute, and the motor is under perfect con- 
trol of the operator by a hand-wheel shown conveniently placed 
under the table in front of the motor. The tapping attachment 
is directly connected with the main belt drive and is con- 
trolled by the lever shown at the base of the column. The 
arrangement of the belting from the driving pulley in the rear 
at the left-hand side of the machine, to the vertical driving 
shaft is of particular interest, providing as it does on the one 
hand a convenient drive in a case where short center dis- 
tances and the angularity of the drive make the arrangement 
rather difficult, and on the other a simple drive for the tap- 
ping attachment. It will be noted that there are no gears 
in this drive, either at the base or at the top of the machine, 
the power being transmitted throughout by belts. Means 
are provided for regulating the tension of the belts both 
overhead and below. The frictions in the tapping at- 
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tachment are of the American Tool Works patented type, 
and cannot become disengaged accidentally after they have 
once been thrown in. They are of ample proportions to 
transmit the maximum power the machine is intended for. 
The machine has a capacity for high-speed twist drills up to 
1-inch diameter, and 1-inch standard taps. It may be fitted 
with a tapping chuck, making it particularly adapted for tap- 
ping small holes. The general design of the machine in all 
other details is identical with that described in the April, 1909, 
issue. 

In Fig. 2 is illustrated the 3-foot American radial drill 
,»mounted on a pedestal base and not equipped with a box table. 


MACHINERY N. 7 


Fig. 1. American Tool Works Co.’s 2-foot Radial Drill with 
Motor Drive 


This type of machine is particularly convenient for drilling a 
great number of holes in work which can be conveniently 
moved on a truck, or otherwise, beneath the spindle of the ma- 
chine. This arrangement eliminates to a considerable extent 
the handling of the work, and permits of its being moved from 


DRILLING TEST—AMERICAN SENSITIVE RADIAL DRILL 


Speeds Feeds 
Diam. Net 
oe Revs. | Feet |Approx.| Inches hed Gey 
per per per per 
min. | min. Rev. min. 
4C. Pe OD Wed ge eccilto« cio. 0.15 | Cast iron 1” thick 
$H.8.; 900 | 187.2] 0.022 | 20 1.50 | Cast iron 1” thick 
#H.S.| 900 | 147.2| 0.018 | 12 8.0 | Cast iron 1” thick 
3H.S.| 900 |177 0.013 | 12 3.7 | Cast iron 1” thick 
1 H.S.| 455 |119 0.0066, 3 2.6 | Cast iron 1” thick 
1 H.8.| 785 | 207 0.0076 6 3.2 | Cast iron 1” thick 
4H.8.| 900 | 137.2} 0.037 | 16.8. 1.2 | Aluminum engine 
| frames* 
e401 248 1... seu leweees 0.9 | Aluminum caset 


* %" thick. Drilled 14 holes in 25 seconds , 
+ Drilled from the solid. Bosses drilled and faced in one operation 


the drilling department to the next department with the least 
possible delay. The machine will be found of particular ad- 
vantage in automobile and gas-engine manufacturing plants, 
and it is due to the requirements of manufacturers of this class 
of machinery that this type has been designed. When drilling 
with a jig the work can be carried out very rapidly, as the arm 
is easily swung to any position desired and the head rapidly 
moved to any point along the arm. A spindle speed as high 
as 900 revolutions is available, but this may be increased or 
diminished to suit special requirements. The bearings are all 
of the ball-bearing type, and the drill will run up to a speed 
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of 2,000 revolutions per minute without signs of distress, but 
of course no twist drill would hold its edge long at such a 
speed. 

In its general details the design of this machine is identical 
with the 2-foot drill, excepting, of course, that the dimensions 
are proportionately larger. The two machines illustrated show 


interesting examples of the possibility of adapting standard 
machine tcols, built on the unit plan system, to different re- 
quirements by simply changing some of the details. 


Fig. 2. Sensitive 3-foot Radial Drill, especially adapted for Automobile 


and Gas Engine Manufacture 


The accompanying table gives some results obtained in drill 
tests undertaken with this machine. The table gives the diam- 
eter of drill, the revolutions per minute, the cutting speed, 
and the feeds per revolution and per minute, stating as well 
the horse-power required for driving. 


BROWN & SHARPE SPEED INDICATOR 


A new speed indicator has been brought out by the Brown 
& Sharpe Mfg. Co., Providence, R. I. The new indicator is 
provided with two features which, in particular, will make it 
valuable. In the first place the indicator is equipped with a 
dial for registering the speed, on either side of the case. One 
side is used for ascertaining the velocity of shafts and spin- 


Improved Brown & Sharpe Speed Indicator, with Dials on 
Both Sides of the Case 


dles running in the right-hand direction, and the other side 
for determining the speeds of shafts running in the left-hand 
direction. The confusion and errors which are not uncom- 
mon when all readings are taken from one dial are thus 
avoided. The indicator registers revolutions in units, tens 
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and hundreds. The second feature of importance is a small 
knurled wheel on the side of the case which provides a means 
for quickly readjusting the device after the reading has been 
taken. This wheel when turned revolves the disk indexing 
hundreds back to the starting point. This feature is of value 
when a series of readings is to be taken, as it saves a con- 
siderable amount of time and makes rapid and exact read- 
ings possible. 

The indicator is small and light and provided with a pol- 
ished wooden handle. The working mechanism is encased, 
and protected from dirt and injury by a heavily nickel-plated 
cover having a dull finish. The point is of hardened steel, 
and can easily be removed when worn, and replaced if re- 
quired. : 


GORTON HEAVY-DUTY CUTTING-OFF 
MACHINE 


A heavy-duty cutting-off machine has recently been placed 
on the market by the George Gorton Machine Co., of Racine, 
Wis. As may be seen by referring to the illustration of the 
machine, Fig. 2, it is exceedingly stocky and rigid in its de- 
sign, and the aim of the builders has been to produce a tool 
capable of feeds and speedg heretofore unattainable. The bed 
and cutter head are both exceptionally massive, and chatter 
and vibration, which are inevitable in improperly designed 
machines of this type, have been eliminated. In addition to 
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of the machine directly over the stock vise. It is connected 
with the cone which expands the clutch by a rod passing 
through the pinion shaft, which is hollow. When the ma- 
chines are electrically driven this clutch pulley is replaced by 
a clutch gear. The lever by which the clutch is operated is 
used to start and stop the machine. 

This machine is designed for cutting off round stock from 
1% to 6 inches in diameter, and square bars with widths from 
1% to 51% inches. If necessary, round stock up to 8 inches 
in diameter may be severed by back feeding 2 inches by hand. 
The bars are held in the powerful clamping vise shown, which 
is equipped with hardened tool steel jaws. In addition to this_ 
vise there is a trolley for supporting the outer end of the bar. 
This trolley runs on a track, consisting of two 7-inch channels, 
which on a standard machine is 22 feet long. If required, 
special tracks 32 or 42 feet in length will be furnished. The 
trolley is provided with a positive measuring arrangement 
which permits the stock to be cut off to the required lengths. 
When a piece is severed it is forced through a trough at the 
rear into a truck, onto the floor, with little effort on the 
part of the operator. 

The feeding mechanism on the standard machine is driven 
by 7-step cone pulleys, and a change of feeds is available 
which ranges from 11% to 6 inches per minute. It has been 
the experience of the makers that this method of driving is 
preferable to the all-geared drive. The lower cone pulley is 


Fig. 1. Main Driving Gear of the Gorton Cutting-off Machine 


the rigidity, the large diameter of the main driving gear and 
the directness of the drive add largely to the efficiency of 
the tool. . 

The bed is a one-piece casting, heavily ribbed internally, 
which has its entire bottom cast solid, thus forming a reservoir 
for the cutter lubricant. Mounted upon this bed is a heavy 
cutter slide which contains the large driving gear, shown in 
Fig. 1, to which is attached the cutter blades and cutters. The 
cap which forms the upper half of the large drum bearings for 
this main driving gear, is bolted to the slide as shown. Cast 
integral with this cap are the brackets for the motor, and at 
the left are located the bearings for the main driving pinion 
which meshes with the main driving gear. The pitch diameter 
of the main gear is 60 inches and its face width 314 inches, 
while the pitch diameter of the driving pinion is 5 inches and 
the face width 4 inches. The driving pinion is forged integral 
with its 38-inch crucible steel shaft, and the angle of the drive 
is such that comparatively little pressure is placed on the cutter 
drum bearings. Attached directly to this cutter drum, which 
is made of fine-grained metal (25 per cent steel), is the cutter 
blade of 0.60 carbon steel. This cutter b’ade fits accurately 
over ten hardened and ground steel studs which are driven 
into the drum, and it is additionally secured by ten %-inch 
special screws as shown. For belt-driven machines, the driving 
clutch pulley is mounted directly upon the main pinion shaft. 
The lever which operates this clutch is seen at the front side 


Fig. 2. Heavy-duty Cutting-off Machine, built by the George Gorton Machine Co. 


connected with a gear-box containing forward and quick re- 
turn feed clutches which are operated either by hand, or auto- 
matically with a positive knock-out at the extremes of the 
stroke, adjustment being provided for various diameters of 
stock. 

Particular attention has been given to all lubrication details 
throughout the machine. The large cutter drum bearings 
which are of lumen bronze and interchangeable are flooded 
with oil, which is delivered into cored ways on the inside of 
the upper drum cap. The box-shaped extension for this oil 
may be seen just above the cutter blade, and in it there is a 
removable felt pad through which all oil entering the bearings 
must filter. This provision insures a lubricant which is free 
from grit. The main pinion bearings are equipped with a ring- 
oiling device, and are also flooded from the main driving gear. 
All the mechanism in the upper front gear case operates en- 
tirely below the surface of the oil. 

Three standard cutter blades of different thicknesses are 
carried in stock, all of which are interchangeable. One of these 


‘blades is 7/16 inch thick, contains twelve 7/16 inch high-speed 


cutters, and is adapted for work ranging from 4 to 6 or even 
8 inches in diameter. For cutting off stock ranging from 2 to 
6 inches, a blade % inch thick is recommended; this contains 
fourteen 8 inch high-speed cutters and is the blade furnished 
with the machine unless otherwise specified. For smaller 
stock than that mentioned, a blade 14. inch thick is provided 
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which contains sixteen 14, inch high-speed cutters. If neces- 
sary, even this light blade can be used for severing stock up 
to 8 inches in diameter, but it will not stand the heavy feeds 
possible with the heavier biades. With each size of blade a 
cutter-setting gage is furnished for setting the re-ground cut- 
ters uniformly. It requires less than one minute to remove 
a broken cutter from the blade and replace it with a new 
one, and the breaking of a cutter while the machine is in use 
does not injure the blade. 

The lubricant for the cutters is delivered by means of a 
geared pump, shown on top of the upper gear case. As a 
copious supply of lubricant should be used, the machine is 
equipped with a nozzle which will deliver a stream about four 
inches wide and one-quarter inch thick directly onto the saw 
cut. The chips fall on suitable screens which are contained in 
the chip pans shown in the side openings of the base. These 
screens effect the separation of the cutter lubricant from the 
chips which are raked from them into pans on the floor. All 
the collars, levers, hand-wheels, yokes, etc., on this machine 
are of steel, and all the nuts and screws are finished and case- 
hardened. The parts are all interchangeable, and the makers 
guarantee the workmanship and finish equal to that of the 
pest machine tools built. 


MECHANICS’ MACHINE CO.’S 20- AND 26-INCH 
UPRIGHT GANG DRILLS 


The accompanying illustrations show two sizes of upright 
gang drills brought out by the Mechanics’ Machine Co., Rock- 
ford, Ill. In Fig. 1 is shown what is known as the 20-inch 
gang drill. In this, the individual drill heads with their 
frames, cone pulleys and gearing are mounted on a box col- 
umn as indicated, the drills peing built in gangs of 2, 3, 4, 
5 or 6 spindles. Each drill is independent and can be stopped, 
started, or its speed changed, without interfering with the 


Fig. 1. Twenty-inch Six-spindle Gang Drill, built by the Mechanics’ 
Machine Co., Rockford, Ill. 


other drills, each having its own individual counter-shaft, 
operated through a foot lever, shown in the front of the 
machine. The work table slides on ways on the main col- 
umn, and is supported on its edge by adjusting screws as indi- 
cated. 

The maximum height of the drill with the spindle in its 
highest position is 84 inches, and the minimum height 75 
The distance from center to center of the spindles 
is 1614 inches, and the distance from the center of the spin- 
dle to the column is 1014 inches. The spindle, which is pro- 
vided with a No. 3 Morse taper, has a diameter of 1% inch 


RAILWAY MACHINERY 


159 


and a vertical travel of 11 inches, and the spindle speeds are 
0.005, 0.008, 0.011 and 0.014 inch per revolution of spindle. 
The size of the planed surface of the table for a 2-spindle 
machine is 14144 by 3214 inches, with an additional 1614 inches 
in length for each spindle added. The vertical travel of the 
table is 13 inches, and the maximum distance from the spin- 
dle to the table is 2614 inches, the minimum distance being 
4 inches. The floor space required for the 2-spindle drill is 


Fig. 2. Twenty-six inch, Three-spindle Gang Drill 


55x 384 inches, for a 3-spindle drill 55x51 inches, an addi- 
tional 17 inches in length being required for each spindle 
added. The weight of the 2-spindle machine is 1,900 pounds 
net, with an approximate addition of 800 pounds for each 
spindle added. 

The 26-inch gang drill in Fig. 2 is, as shown, of different 
design, it consisting of several practically complete upright 
drills mounted on a common base-plate. The design of the 
individual drills is also different from the design of the 
smaller drills shown in Fig. 1, these drill presses having slid- 
ing heads as indicated in the illustration. The 26-inch drill is 
supplied in gangs with 2, 3 or 4 spindles on the same base, 
and is furnished either with the ordinary round tables 
shown in the illustration, or with square tables having an 
oil groove or receptacle around the edges. These drills are 
furnished with back-gearing and «positive feed; a geared tap- 
ping attachment or friction clutch tapping attachment can be 
furnished with one or more spindles, as required. 

The maximum height of the 26-inch drill press with the 
drill spindle in its highest position is 87 inches; the maxi- 


‘mum distance from the spindle to the base is 50 inches and 


the minimum distance 17 inches. The maximum distance 
from the spindle to the individual round table is 37 inches, 
the spindle being capable of reaching completely down to the 
table when in its lowest position. The distance from the 
column to the center of the spindle is 13 3/16 inches, the ver- 
tical feed of the spindle is 1114, inches, and the movement of 
the sliding head is 23 inches. The distance from center to 
center of the spindles is 24 inches. The floor space required 
for a drill press with two spindles is 48 by 67 inches, for 
three spindles 72 by 67 inches and for four spindles 96 by 67 
inches. The net weight of the two-spindle 26-inch gang drill 
is 3,400 pounds, with approximately 1,700 pounds added for 
each additional spindle. A 24-inch and a 32-inch drill are 
also made in gangs, the same as the 26-inch drill. The gen- 
eral design of these two sizes is the same as that of the 26- 
inch drill. 
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“PHERLESS” PORTABLE ELECTRIC CHIPPING 
HAMMER 


The electric hammer herewith illustrated and described is 
made by the Cincinnati Electrical Tool Co., 650 Evans St., 
Cincinnati, O. So far as we know, this is the first strictly 
electric hammer to be put on the market, there being in 
this tool no interposition of mechanical or pneumatic mech- 
anism between the ram of the hammer and the source of the 
current. 

The tool receives its current supply from an attachment 
connected with an ordinary direct current lamp socket. From 


Fig. 1. An Electrically-operated Chipping Hammer, arranged with 
Lamp Socket Connection 


here it is led to the box shown, which contains an automatic 
switch mechanism for controlling the current movement 
throught the triple cable leading to a pair of solenoids con- 
tained within the hammer casing. When one of these sole- 
noids is energized, the ram is raised; the energizing of the 
other draws the ram down again. 
The action of the ram or plunger on 
the chisel is identical with that in a 
pneumatic hammer. The same gen- 
eral appearance, and the same styie of 
grip is retained, a switch being pro- 
vided in the handle of the tool for 
controlling it in the usual manner. 

The device is light enough so that 
it can be carried around the shop by a 
boy. The box containing the switch 
weighs 38 pounds, and the hammer 
19. The former takes a space of 7%, 
by 20 inches. The hammer itself is 
14%, inches long by 34 inches in 
diameter. It will cut armor-plate up 
to 1% inch thickness. 


MITCHELL-PARKS DRILL 
PRESS VISE 

The accompanying illustrations, 
Figs. 1 and 2, show the general de- 
Sign and action of a new drill press 
vise brought out by the Mitchell-Parks Manufacturing Co., 612 
_ So. 6th St., St. Louis, Mo., and known as the “Gravity” vise. 
The device has been designed with a view of producing a drill 
press vise which would be extremely simple and rapid in its 
operation and that would, at the same time, hold the work 
being drilled firmly, and which could be used on work of any 
size or shape. The whole vise consists of only five parts and is 
not provided with springs of any kind, nor does it require any 
special parts for special work. When the handle shown in the 
illustrations is raised, it brings the jaws resting on the angle 
guides to which they are fitted, apart. A maximum opening be- 
tween the upper steps of the jaws of 8 inches and between the 
lowest steps of the jaws of 214 inches can be obtained. When 
the work is placed in position between the jaws, its weight 
forces them downward along the guides, so that a firm 
hold is obtained on the work. When the drill enters the 
work, the pressure of the drill forces the jaws still further 
downward, and the work is gripped tighter the greater the 
pressure exerted on it by the drill. The jaws can therefore 
he said to automatically clamp the work as soon as it is placed 
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in position. At the moment when the drill passes through the 
work, and the pressure of the drill on the work thus is de- 
creased, a slight pressure on the handle will hold the work 
tightly so as to prevent turning at this fime. Raising the 
handle will release the work between the jaws. | 

The vise may be placed loose on the drill press table except 
in extreme cases. When required, however, it can be easily 
bolted to the drill press table by means of the slots provided 
in the base plate of the device. The vise will hold round 
work from 14 inch up to 8 inches in diameter, and work of 
other shapes in the same proportion. The size of the base 
plate of the device is 714 by 14 inches. 


MILWAUKEE SIXTEEN-INCH LATHE 


In) the June, 1908, issue of Macuinery a lathe built by the 
Milwaukee Machine Tcol Co., Milwaukee, Wis., was illustrated 
and described. The accompanying half-tones and line engrav- 
ing show an improved design of the company’s 16-inch lathe, 
recently placed on the market. In designing this lathe par- 
ticular attention was given to provide an even distribution 
of metal, and an effort has been made to place the metal 
wherever it will do most good. Careful attention has also 
been given to produce a high-grade lathe as far as materials 
and workmanship are concerned. The lathe is especially 
adapted for general manufacturing purposes, it having the 
strength and power necessary for heavy work, and at the same 
time provision is made for convenience and adaptability for 
lighter jobs. The bed is heavier than in the previous de- 
signs, and is reinforced throughout with heavy cross ribs. 
The V’s, which are planed at an angle of 45 degrees, have 
large wearing surfaces. The alignment of lead-screw and 
feed-rod has been taken care of when planing the bed, the 
bearing pads for these parts being planed and grooved to 
templets, the bearings being carefully fitted to the bed. 


Figs. 1 and 2. The Gravity Vise, made by the Mitchell-Parks Mfg. Co., St. Louis, Mo. 


The Head- and Tail-stock 

The design. of the head-stock has been improved, it being 
more massive. The cone pulley has four steps instead of five 
as in the previous design, the width of each of the steps of 
the pulley having been correspondingly increased in order to 
permit a sufficient amount of power to be easily transmitted 
to the machine. The back-gearing is also made correspond- 
ingly heavy and of higher ratio. A patented spring cone stop 
is located in the face-gear and makes it very convenient for 
the operator when changing from the open belt speed to the 
back-gear drive. The spindle is provided with a-1 9/16-inch 
hole through its entire length and is drilled from the solid. 
It is made from crucible steel containing 0.60 per cent car- 
bon, and is accurately ground. The bearings for the spindle 
are large, and are made of phosphor bronze and scraped to a 
bearing by hand. Two large oil reservoirs are located di- 
rectly beneath each bearing, and the cil is carried to the spin- 
dle by means of a wick, which, on the one hand, keeps the 
spindle constantly wiped free from grit and dirt, ‘and on the 
other hand affords ample lubrication regardless of speed. 


Aetna 


+6 


- er: — ‘ o 
RO AARP NEY SO 2 iy Ne 


iP 


ets 


Se Maia NTI 


PPS 


October, 1909 


The tail-stock is of correspondingly heavy design and has a 
long bearing surface on the bed. It is designed so as to per- 
mit the compound rest to be turned at an angle of 90 degrees, 
even when turning the smallest diameters. Screws are pro- 
vided for setting it over sideways for taper turning, if re- 
quired. The diameter of the tail-stock spindle is two inches, 
and the centers are provided with a No, 4 Morse taper. 
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and both slides are provided with taper gibs for adjustment, 
thereby avoiding the necessity of manipulating more than one 
screw when adjusting the gib. Graduated feed collars are 
provided for the feed screws for both the cross-slide and the 
compound rest. 

The apron is carefully brazed and is tongued-and-grooved 
into the carriage and securely bolted to it. All pinions and 
gears subjected to considerable strain are made of steel, and 
all studs throughout are made of steel and hardened and 
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Figs. 1 and 2. Side Elevation and End View of Milwaukee Machine Tool Co.’s Improved 16-inch Lathe 


The Carriage and Apron 
The carriage has a bearing of 2314 inches on the ways, and 
is gibbed to the bed for its entire length. The bearing sur- 
face on the bed is not recessed, but is in full contact from 
end to end with the entire depth of the V’s. This eliminates 
to a great extent the difficulty met with in regard to vibra- 


ground, except in such cases where bronze bushings are pro- 
vided. The rack is of steel, and cut in one piece. A safety 
locking device for the half-nuts is one of the features of the 
lathe. 

The lathe is also furnished with a thread chasing dial, a 
feature which should be greatly appreciated. The dial is 
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Fig. 3. Design of Feed Box and Gearing, Milwaukee Machine Tool Co.’s 16-inch Lathe 


tions er “chattering.” Instead of an inside V on the front 
of the lathe a flat surface is used. This shortens the bridge 
of the carriage, and affords a solid bearing directly under 
the tool-post. Large T-slots are provided for clamping work 
to the carriage. The cross-slide and compound rest have been 
made heavy in proportion to the remainder of the machine, 


graduated to indicate the rotation of the lead-screw, and en- 
able the operator, when cutting screw threads, to return the 
carriage quickly by hand, and throw in the nut at the proper 
moment. This feature alone saves a considerable amount of 
time when cutting long screw threads, as anyone having used 
such an attachment will appreciate. 
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The Change Gear Box 


The lathe is provided with a change gear box which gives 
four practically instantaneous changes of feed through the 
operation of one lever, as shown in Fig. 1. The drive to the 
gear box and its general arrangement are shown in the line 
engraving, Fig. 3. Through the use of change gears supplied 
with the machine and this gear box, a practically unlimited 
range of feeds and threads per inch, within the capacity of 
the machine, can be obtained. The construction of the gear 
box is very simple, it consisting merely of a cone of gears and 
a sliding gear which can be brought into mesh with either of 
the gears in the cone. A friction disk is applied to the gear 
drive. It is adjustable, and can give any amount of tension 
desired. It will eliminate to a great extent the breaking of 
apron parts, etc., due in many instances to carelessness on 
the part of the operator. 

Special attention has been given to the question of gear 
guards, all gears in any way exposed having been properly 


Fig.1. ‘‘Midget’” Air-cooled, Electric Drill 


covered with guards. In the end view, Fig. 2, some of these 
guards have been removed merely in order to show the gear- 
ing, but they are well in evidence in Fig. 1. Considering the 
increasing requirements of the law, and the realization of 
the necessity of protecting the operator from possible injury, 
this feature is of considerable importance. 

A double friction, counter-shaft is supplied with the ma- 
chine in which all the wearing surfaces on the clutch are 


Fig. 2. Heavy Portable Drilling and Reaming Machine 


accurately ground. The bearings are of the ring-oiling type, 
and are made of pressed steel. The hangers are made of the 
same material, which adds to a great extent to the strength 
and lightness of the construction. 

The net weight of the machine with the six-foot bed is 
2,200 pounds, and the approximate weight of the bed per 
each additional foot in length is 120 pounds. 
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PEERLESS AIR-COOLED PORTABLE ELECTRIC 
DRILLS AND GRINDERS 


The tool shown in Fig. 1 (made by the Cincinnati Electric 
Tool Co., 650 Evans St., Cincinnati, O.) is exceptional for its 
lightness of weight, as compared with the size of drill it will 
use. Its actual weight (including the chuck) is only 4% 
pounds, and it will drill holes up to 3/16 inch in steel. The 
style shown is made for direct current, but a similar tool is 
made for use with various voltages of alternating current. 


Fig. 3. A Suspended or ‘Aerial’ Grinder for Heavy Duty 


The largest size of portable drilling and reaming machines 
made by this firm is shown in Fig. 2. This machine is de 
signed to drill holes in steel up to 4, 2 or 2%4 inches, depend- 
ing on which of three sizes is furnished. These three tools 
are fitted with Nos. 3, 4 and 4 Morse taper sockets, respectively. 
The smallest one weighs 63 pounds and the largest 86. 
Twenty feet of cable are provided, the leads entering one of 
the handles. A quarter turn of the latter starts and stops 
the machine. The motor, in common with all others in this 
line of portable tools, is air-cooled, and can be kept under 


Fig. 4. A Light Aerial Grinder held in the Vise and used 
for Buffing and Polishing 


heavy duty all day without getting heated. A fan mounted 
directly on the armature shaft provides the circulation for 
this. , 

The grinder shown in Fig. 3 is particularly adapted for 
smoothing off heavy castings. It is known as an “aerial” 


grinder, being hung on a spring suspension from the ceiling. 


The two handles hold it on the line of the center of gravity, 
and make manipulation of the tool easy. This direct current 
grinder is made in two sizes, for wheels 8 by % inch and 10 
by 1 inch respectively; it is furnished for alternating as well 
as for direct current. 
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Fig. 4 shows another type of aerial or portable grinder for 
lighter work than that done by the tool shown in Fig. 3. 
Here, however, the grinder has been caught in the vise, so 
as to make of itself a convenient bench buffing or polishing 
lathe. The starting switch is controlled by the knurled han- 
dle, a quarter turn of which serves to start or stop the ma- 
chine. 

One of the various lathe grinding attachments is shown in 
Fig. 5, where it is provided with an extension support and 


Fig. 5. Lathe Grinding Attachment, with Extended Spindle 
for Internal Work 


spindle, particularly adapted to internal grinding. The use 
of such a device will bring the ordinary engine lathe into 
strong competition with the special grinding machine for tool- 
room and similar occasional work. 

The various motor-driven tools just described are wound, 
as mentioned, for either direct or alternating current, and 
will be furnished for special voltages and cycles as may be 
required by the purchaser. 


JARVIS DRAW-IN ECCENTRIC COLLET 
CHUCK 


The accompanying half-tone shews an interesting device 
known as the Jarvis draw-in collet chuck, placed’on the market 
by the Chandler & Farquhar Co., 34 to 38 Federal St., Boston, 
"Mass. The chuck consists of a casing made in two parts, A 
and B, the upper part being graduated on the top surface. This 
casing is recessed eccentrically on the inside, and contains a 
cylindrical part on which worm-wheel teeth are gashed, this 
eylindrical part fitting in the eccentric recess of the casing, 
and being provided with an eccentric stem which is central 
with the casing when in the zero position, and into which fits 


Fig. 1. Jarvis Draw-in Collet Chuck, placed on the market by Chandler 
& Farquhar Co., Boston, Mass. 


the collet D. The stem is threaded on the outside, and over 
it fits the chuck closer (. The worm teeth on the eccentric 
disk, fitted inside the casing, mesh with a worm #. It is 
obvious that when the worm is revolved by means of a socket 
wrench being applied to its square head, the eccentric disk 
inside the casing will revolve, and will, in turn, move the 
collet chuck out of its true center. 

The chuck will be found useful for many purposes, It can 
be placed either on the lathe face-plate or in a holder, and 
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can be used for holding either the work or boring tools. It can 
also be used on a milling machine, grinder, or any other ma- 
chine where its special features would be advantageous. It 
has an eccentric throw of 144, inch from the center, and the 
face is graduated to read to 0.001 inch, so that it is easy to 
determine how much the center of the chuck will be out of 
its true center when the eccentric worm-gear has been turned 
a certain amount. A special test bar F is provided to be 
placed in the chuck in order to test when it is running true. 
It should, of course, be clamped to the face-plate of the lathe 
so that it runs absolutely true when the pointer @ is at the 
zero position. If this is the case, the test bar can be removed, 
the work put into the chuck, the chuck moved out of center by 
turning the worm, and returned to an accurately central posi- 
tion by merely returning the pointer to the zero position. 
This feature will be found useful for drilling, boring or grind- 
ing eccentric bushings, or making eccentric cams. It is also 
useful when boring holes to size, as the boring tool can be 
placed in the chuck and the amount that the boring tool is fed 
into the work can be read off on the graduations on the face 
of the casing A. It will be found very convenient when bor- 
ing jigs and fixtures in the milling machine. The chuck 
collets furnished have a capacity of from 1/16 inch to 1/2 inch, 
varying by 64ths or 32ds, as required. 


BATES METAL NUMBERING MACHINE 


The accompanying illustration shows one of the many types 
of numbering machines made by 
the Bates Numbering Machine 
Co., 696-710 Jamaica Ave., Brook- 
lyn, N. Y. This machine is de- 
signed for embossing numbers 
on soft metal tags, strips, etc. 
The machine is operated in a 
power press, the upper part of 
it, of course, being attached to 
the plunger, and the lower part 
to the die block. It consists, as 
shown, of male and female dies, 
and can be made with 5, 6, 7 
and 8 wheels, according to the 
number of figures required. 
When at work, it will number 
the work consecutively and auto- 
matically, there being a connect- 
ing pitman or link, as shown, 
between the upper and lower 
dies, so that they will index 
simultaneously. The height of 
the figures provided can be 
made either 3/16, 1/4, 3/8 or 1/2 
inch, and intermediate sizes be- 
tween these can be furnished if desired. The machine is an 
interesting example of the development of automatic number- 
ing machines for embossing numbers on metal. 


Bates Numbering Machine for 
Embossing Numbers on Metal 


BRIDGEFORD BEVEL GHAR TURNING LATHE 


In the accompanying illustrations Figs. 1 and 2 are shown 
front and rear views and in Fig. 3, end view, of a lathe for 
turning bevel gears, which has just been placed on the market 
by the Bridgeford Machine Tool Works, Rochester, N. Y. This 
machine has been designed specifically for turning simultan- 
eously the face, front and back angles of bevel pinions and 
gears up to 18 inches in diameter. Besides these turning 
operations, the boring and the facing of the back of the gears 
is also done advantageously in the machine. 

As will be seen from the illustrations, the frame, oil pan 
and oil reservoir are cast in one piece. The top of the frame 
or bed is provided with ways similar to those on engine 
lathes, and the head-stock of the machine is of a design sim- 
ilar to that used on the Bridgeford heavy duty geared head 
engine lathe, which was illustrated and described in the 
March, 1908, issue of Macuinery, in the department of New 
Machinery and Tools. The drive to the geared head is through 
a constant speed pulley, 15 inches in diameter, as shown, 
with a width for a 6-inch belt and running at 440 revolu- 
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tions per minute. The gearing in the head provides for twelve 
spindle speeds ranging from 5.8 to 214 revolutions per minute. 
The design gives sufficient pulling power to enable three cut 
ting tools to be used simultaneously, all cutting up to their 
full capacity. All the gears within the head are made of 
steel and run in oil. The bearings are self-oiling to prevent 
accidental heating and frictional losses. 

The carriage is similar to that provided on a lathe, but is 
of a duplex construction, having an apron both in the front 
and in the rear of the machine, and is provided with two 
cross-slides carrying the angle turning rests, the right-hand 
cross-slide having a turret tool-holder. The carriage cross- 


slides and angle rests have power feed and automatic stops. 
The required hand-wheels are arranged within easy reach of 
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The operation of the machine will undoubtedly be of 
The first operation consists of boring the hole and 
facing the back of the gear. During this operation the blank 
is held in a universal chuck and the hole is bored out with 
the tool held in the left-hand rest, while the facing is done 
with tools held in the turret of the right-hand cross-slide. 
The second operation, consisting of turning the face, front 
and back angles, is the one where the prominent features of 
the machine come more particularly into play. During this 
operation the blank is either held on a special hub or. on an 
arbor in the taper hole in the spindle, which is provided with 
a split bushing. The left-hand turning rest carries a rough- 
ing and a finishing tool for the face angle, and the turret on 
the right-hand cross-slide a set of roughing and finishing tools 


Figs. 1 and 2. Front and Rear Views of Bevel Gear Turning Lathe, built by the Bridgetord Machine Tool Works 


the operator when in a working position. The machine is 
provided with a feed box as shown in Fig. 1, which gives 
ten feeds ranging from 0.005 to 0.190 inch per revolution of 
the spindle. The gears in this feed box are also made of 
steel and run in oil. From the feed box the power is trans- 
mitted by splined shafts to the aprons, the same as in a lathe, 
the power being carried to the rear of the machine by means 


Fig. 3. End View of Bevel Gear Turning Machine 


of bevel gearing and a shaft which passes through the frame 
or bed. The machine is provided with an oil pump. as shown 
in Fig. 2, and with properly arranged piping for carrying 
lubricant to the cutting tools. The oil pump is driven by a 
belt from a pulley on the end of the main driving shaft, as 
shown. All gearing has been carefully covered by suitable 
guards, and the machine offers a pleasing appearance on 
account of its well proportioned and uniform lines. The total 
net weight of the machine is 7,300 pounds. 


for the front and back angles. As these tools work simul- 
taneously, bevel gears can be finished very rapidly. Two of 
the machines are already in operation in a gear manufacturing 
plant, and have made it possible to save considerable time 
over that required when turning the gears with ordinary 
engine lathe and turret lathe methods. At the same time, 
more accurate work can be preduced than can be done with 
forming tools. : 
DECIMAL EQUIVALENTS ON THIMBLE OF 
MICROMETER CALIPER 

_ The accompanying illustration shows an improved thimble 
of the micrometer caliper manufactured by the J. F. Slocomb 
Co., Providence, R. 1. The improvement consists of a com- 
plete table cf cecimal equivalents of eighths, sixteenths and 


Thimble of Slocomb Micrometer, with Decimal Equivalents 


thirty-seconds of an inch, rolled on the thimble. It should 
prove very handy to the machinist to have the decimal equiva- 
lents directly on the thimble, it being possible to make the 
figures large and distinct and easy to find and read. 


*% % *% 


The seventy-fifth meeting of the British Association for the 
Advancement of Science was opened August 25 in Winnipeg, 
Canada, with 600 delegates present from the United Kingdom, 
the United States and Canada. The twelve sections of the 
association remained in session for a week. One of the prin- 
cipal addresses, dealing with a variety of matter of interest 
to scientists and scientific educators, was delivered by Sir J. - 
Thompson, the president of the association. 
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NEW MACHINERY AND TOOLS NOTES 


ADJUSTABLE WORK CLAMP:. Howell & Murray, Waverly,N. Y. 
This is a convenient tool of simple construction for holding 
work on the drilling machine table. ‘The clamp jaw is adjusted 
and held in position by notches on an upright which is held 
down to the work and table by a bolt and nut, the bolt having 
a square head fitting in the T-slot of the table. 


HIGH-SPEED STEEL Twist Dritt: New Process Twist Drill 
Co., Taunton, Mass. This drill, known as the Reliance high- 
speed twist drill, is made from flat bar stock twisted while 
hot. The twisted blade is then inserted into the tool shank, 
and brazed to the shank, so that the drill when finished is 
practically as strong as if made from one piece of steel. 


AUTOMATIC ScREw Macnine: L. Wollstein & Co., 16 John 
St., New York City. This machine is adapted for making 
‘small screws and other parts commonly made in automatic 
screw machines. Instead of a turret, however, it carries a 
sliding spindle for holding a drill or other tool. When exter- 
nal threading is to be done the spindle can be removed and an 
opening die of special construction put in its place, 


SMALL GEAR Hopping MaAcuine:. Schuchardt ‘& Schiitte, 90 
West St., New York City. This machine has been designed in 
response to the demand for a machine to cut small gears for 
water meters, clocks, etc. It has a capacity for hobbing gears 
up to 24 diametral pitch, with an outside diameter of 4 inches 
and a face of 6 inches. The cutter spindle runs at 600 revo- 
lutions per minute. The machine is entirely automatic, but 
hand feed can be used if desired when cutting small worm 
gears. 


Rine OmIne Busuine: Brown Engineering Co., 123 North 
3rd St., Reading, Pa. This ring oiling bushing for loose pul- 
leys and clutches is particularly adapted for use in machine 
shops. It will run from four to six weeks without having its 
oil supply replenished, and it is claimed that the bushing will 
save over 75 per cent of the oil ordinarily required. It can be 
operated at speeds as high as 2,000 revolutions per minute. 
The bushings are made with all the standard bores from 1 3/16 
inch to 215/16 inches. 


Or Cup: United States Metallic Packing Co., Philadelphia, 
Pa. This accessory has been designed with a view of making 
an oil cup of maximum strength. The shank of the oil cup 
is of machine steel, and the cover is of pressed steel, attached 
to the body of the oil cup by a steel chain so as to prevent 
losing it. It is furnished either with a needle or wick feed, 
and with shanks of any desired diameter and number of 
threads. The standard cup, however, has a %-inch diameter 
shank and 14 threads per inch. 


UNIVERSAL BALL BEARINGS FOR SHAFTING: United Bearings 
Co., Bradford, Pa. These ball bearings are adapted for heavy 
loads and allow an end movement of the bearing. They con- 
sist of an outer casing proportioned to fit any standard hanger 
and containing a hardened and ground steel case at each end 
for receiving the ball bearings. The inner ball race is of 
hardened steel provided with a lining of good anti-friction 
metal fitting over the shaft. Thus the bearing is in fact a 
combination plain and ball bearing, so that if the ball bearing 
should be subjected to injury the bearing still is serviceable 
as a plain bearing. 

BencH Curtinc-Orr Saw: Taylor-Shantz Co., Rochester, 
N. Y. This machine is intended to be placed on a bench or 
stand, and to do the work, generally, of a power hack-saw. 
It is designed particularly for tool-room use. Due to the fact 
that a blade with a thickness of only 3/64 inch is used, con- 
siderable material is saved, which is important when cutting 
up high-speed steel or other expensive stock. On large work 
a saw 5/64-inch thick may be used. The machine weighs 160 
pounds and occupies a space of 14 by 14 inches. It has a 
capacity for cutting off 214 inches square, 2% inches round, 
and 4 by 2 or 4% by 1 inch flat stock. 


Heavy Swacinc MacHINE: Langelier Mfg. Co., Providence, 
R. I. This machine is adapted for tapering heavy work. It 
swages solid stock up to 2 inches in diameter and tubing up 
to 3 inches, and is especially intended to meet the require- 
ments of manufacturers of heavy tubing for the automobile 
trade. The machine takes dies from 4 to 8 inches long; the 
spindle is of large proportions, its head being 105 inches in 
diameter by 1054 inches long and the bearing part 6 inches 
in diameter by 23 inches long. The machine should run at 
a speed of 240 revolutions per minute and be connected to the 
counter-shaft by a 7-inch belt. The floor space required is 
42 by 48 inches. 


Saw TABLE: Silver Mfg. Co., 317 Broadway, Cleveland, O. 
This machine is adapted for small pattern shops or wood- 
working shops on account of being inexpensive and simple. 
It is equipped with a safety guard and pivoted auxiliary 
frame for vertical adjustment of the saw, and while adapted 
for fine accurate work, it is amply strong enough for rough 
and heavy work as well. The saw is 12 inches in diameter, 
and when raised projects three inches above the table. Saws 
up to 14 inches in diameter can be used. The ripping fence 
tilts to any angle up to 45 degrees. The floor space of the 
machine is 41 by 66 inches, the size of the table 31 by 38 
inches, and the height 32 inches. 
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UNDER-BELTED DiIsK GRINDER: Gardner Machine Co., Beloit, 
Wis. The improvement in this grinder over the Gardner 
grinder illustrated and described in the July, 1908, issue of 
MACHINERY, consists mainly in the drive and a slight modi-. 
fication of the frame, so that the belt can be passed over the 
machine spindle pulley, down through the base of the ma- 
chine, and through the floor to a motor mounted in the ceiling 
below or in the pedestal of the machine. The spindle pulley 
and belt are entirely enclosed so that the whole machine 
offers a compact substitute for the direct motor-driven disk 
grinder, which presents the difficulty that grinding dust is 
liable to get into the working parts of the motor. 


DOUBLE CRANK Press: E. W. Bliss Co., 5 Adams St., Brook- 
lyn, N. Y. This machine is adapted for heavy cold bending, 
drawing and forming operations in thick sheet steel manu- 
facture. It is particularly intended for work of large dimen- 
sions, such as automobile engine crank cases, frame members, 
channels, etc., and for heavy cutting and perforating. The 
machine is capable of exerting a safe working pressure of 
800 tons. The width between the frame columns is 74 inches, 
and between the gibs 67 inches. The stroke of the slide is 
14 inches and the distance from the bed to the slide, the 
stroke down and the adjustment up, 20 inches. The adjust- 
ment of the slide is 6 inches. 


HARDENING FURNACES FOR HIGH-SPEED STEEL Toots: Ameri- 
can Gas Furnace Co., 24 John St., New York City. These 
furnaces are the results of a series of experiments undertaken 
to determine the best means for hardening different kinds of 
high-speed steel tools in gas blast furnaces. Different types 
of furnaces have been adopted for various kinds of tools, each 
type being, of course, used for a considerable variety. For 
instance, a special furnace is made for heating reamers, drills, 
taps and other tools of considerable length but small diam- 
eter. Small cylindrical work is suspended by the shanks in 
the heating space and is removed after heating without com- 
ing in contact with the lining of the furnace or the supports, 
thus preventing injury to the fine cutting edges. 


ELECTRIC PYROMETER: Bristol Co., Waterbury, Conn. This 
pyrometer is intended for high temperatures and is designed 
to permit quick readings. An advantage of the instrument is 
that its construction substitutes an inexpensive metal for the 
expensive platinum-rhodium for the larger part of the couple. 
The tips of the couple, however, are of platinum-rhodium, and 
may be exposed to a temperature of 3,000 degrees F. without 
danger of the temperature at the junctions between the tips 
and the remainder of the couple exceeding a safe limit. The 
complete instrument is portable and temperatures up to 2,500 
degrees F. can be obtained in a few seconds. By using a 
special form of tip, the instrument can be used for measuring 
the temperature of hot metal surfaces. 


Forty-Ton DuPLEX CHAIN Brock: Yale & Towne Mfg. Co., 
9 Murray St., New York City. This chain block has been 
brought out to meet the demands of the trade for a depend- 
able hand hoist for handling very heavy loads in cases where 
the installation of an electric crane or steam hoist would be 
out of the question. It is composed of two 20-ton units with 
equalizing bars at top and bottom, thus providing for a single. 
point of suspension and a single point of attachment of the 
load. Provision is made for swiveling each unit at top and 
bottom. The hand chains are arranged to permit two, four 
or eight men to work effectively. When the load is larger 
than 40 tons, it can generally be handled by two of these hoists 
working together, giving a double capacity of 80 tons, 


Motor-DRIVEN SENSITIVE DRILL: Willey Machine Co., Jef- 
fersonville, Ind. This drill press has been built heavier than 
former designs, and has a square table instead of a round 
one as previously used. The motor is connected to the spindle 
by a belt and cone pulley, and three changes of speed are 
provided. The motor is adjustably mounted for tightening 
the belt, and the starting switch is placed within the motor 
frame, eliminating connections outside of the motor. The 
distance from the center of spindle to the column is 12 inches, 
the maximum distance between the spindle and table 38 inches, 
the vertical motion of the spindle 3 inches, and the size of 
the table 1114 inches square. The total height of the drill is 
67 inches, and the weight of the machine 200 pounds. It 
requires a 1/3 H. P. motor. 


VERTICAL KEYSEAT MitLInG MAcHINE: Newton Machine Tool 
Works, Inc., 24th and Vine Sts., Philadelphia, Pa. This ma- 
chine is adapted particularly for keyseating, and is built 
along the lines of a vertical milling machine. The spindle is 
mounted in a vertically adjustable saddle, so that a minimum 
distance of 6 inches and a maximum distance of 18 inches 
between the end of the spindle and the top of the table is 
obtainable. The spindle speeds vary from 142 to 395 revolu- 
tions per minute with the back-gears in, and from 430 te 
1,194 revolutions per minute when driving direct with the 
back-gears thrown cut. The work-table is 11 inches wide and 
40 inches long, surrounded by an oil pan. It has an auto- 
matic power feed motion of 36 inches in either direction. The 
feed motion is obtained by a feed box giving nine changes. 
The machine occupies a floor space of about 4 by 5 feet. 

THREE-HEAD REAMING AND TAPPING MACHINE: Niles-Bement- 
Pond Co., 111 Broadway, New York City. This machine is 
adapted for work on cast iron T- and L-shaped pieces up to 
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18 inches, and steel T’s and L’s up to 12 inches. It is pro- 
vided with three heads mounted on a T-shaped bed, and has a 
stationary table to which the cradles for holding the work are 
clamped. Each of the three heads has independent hand ad- 
justment and drive, as well as independent power feeds suit- 
able for reaming and tapping, the feeds obtainable being 
1/32, 1/16 and 1/8 inch per revolution. The maximum dis- 
tance from the center of the machine to the ends of the spin- 
dles is 2614 inches; the distance the centers of the spindles are 
above the work-table is 15 inches. The spindle speeds are 
from 3% to 14 revolutions per minute. The. power for each 
head consists of a 1214: H.P. variable speed motor. 


INCLINABLE RoTARY FURNACE: Rockwell Furnace Co., 26 
Cortlandt St., New York City. This furnace, intended for 
smooth round work, has a rotating cylinder or drum lined 
with a standard hard refractory brick with a smooth internal 
surface. The furnace is capable of being inclined, and the 
gradual incline causes the material to feed forward. The 
degree of pitch may be adjusted through a hand-wheel so as 
to regulate the progress of the material through the furnace 
to the required time of heating. This automatic continuous 
heating provides for a uniform heat in all the pieces, none 
of them being likely to be overheated or not sufficiently heated, 
as is the case in stationary furnaces. These furnaces can be 
built to suit different requirements, and in sizes to handle up 
to 2,000 pounds of stock per hour. 


UNIVERSAL BorineG TooLm-HoLpDER: The Robinson Tool Works, 
Waterbury, Conn. This tool-holder differs from other holders 
intended for the same purpose particularly in that it passes 
over the lathe tool-post instead of passing through the tool- 
post slot. It is clamped by means of the regular tool-post 
wedge and screw, the tool supporting ring or washer being 
removed from the tool-post. The advantages claimed in con- 
nection with this tool-holder are that it elevates the boring 
tool horizontally, that tools of any diameter and of any 
kind of round stock can be used, and that it is always pos- 
sible to have the tool projecting the right length from the 
holder. It is made in five sizes, the smallest size adapted to 
a No. 1 watchmaker’s lathe, and the largest to lathes having 20 
to 386 inches swing and taking boring bars to 144 inch in 
diameter. 


VARIABLE SPEED COUNTER-SHAFT: Hawkeye Mfg. Co., Cedar 
Rapids, Ia. This device depends for the variations of speed 
on the greater or less amount of slipping in the frictional 
contact between the constant speed driving pulley and the 
shoes of a spider carrying the driven pulley. It is claimed 
that uniform speeds are obtained, due to the fact that the 
principle of the centrifugal governor is introduced in the mech- 
anism. The essential parts of the device are driven pulley 
and a friction clutch of the drum and brakeshoe type, having 
an adjustable contact controlled by a lever, or a sheave with 
drop chain, with which the pressure of the shoes on the 
wheel face can be regulated. Not only the cone pulley, but 
also the tight and loose pulleys, are eliminated from the drive. 
A continuous range of speeds from the maximum to the mini- 
mum is obtainable. 


SURFACE AND TooL GRINDER: Robinson Tool Works, Water: 
bury, Conn. This grinder has been designed for grinding the 
faces of small dies and punches and for surface grinding of 
other small parts occurring in tool work. It can also be used 
as a regular tool grinder, and is provided with holders for 
grinding twist drills and milling cutters. It consists of a 
head carrying two wheels, one at each end. A table or platen 
is provided under one of the wheels. The other wheel is 
provided with an adjustable tool-rest and a fixture for hold- 
ing twist drills, this latter having a capacity for drills from 
% inch up to 1% inch diameter. The machine is either ad- 
justably mounted on a column or furnished as a bench grinder. 
The diameter of the surface grinding wheel is 5 inches and 
of the drill grinding wheel 6 inches. The net weight cf the 
machine, including counter-shaft, is 180 pounds. 


RIVET SPINNING MACHINES: Grant Mfg. & Machine Co., 80 
' Silliman Ave., Bridgeport, Conn. Three new riveting machines 
have been brought out by this company, two being riveters of 
the noiseless type equipped with flat and horn tables, and de- 
signed for work requiring a great depth of throat; work 11% 
inches from the edge can be riveted. On the riveter provided 
with a flat table, fixtures can be mounted for different classes 
of work. The machine with the horn table is especially adapted 
for the manufacture of railroad lamps, signal lamps, metallic 
doors, etc. A smali double spindle riveting machine for rivets 
1% inch in diameter and less and adapted for light work such 
as small hinges, jewelry novelties, etc., has also been brought 
out. It heads simultaneously both ends of a plain wire pass- 
ing through the work. This machine may be mounted on a 
bench or pedestal and is operated by a treadle attached to 
the floor. The maximum capacity between the spindles is 
1%, inch. 

HIGH-SPEED DRILLING AND TAPPING MACHINE: Cincinnati- 
Bickford Tool Co., Cincinnati, O. This machine has been de- 
signed to meet the requirements of a high-speed and high- 
powered machine, particularly adapted for high-speed steel 
twist drills. It is also provided with a slow speed for tapping 
and with a quick return for withdrawing the tap. It is of 
the upright type, motor or belt driven as required, and pro- 
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vided with special bracing in the back of the column to 
provide additional strength. The head is vertically adjust- 
able on the column; the spindle is provided with ball bear- 
ings, and jam nuts for adjustment, and an automatic stop so 
that a number of holes may be drilled te a given depth. A 
geared feed box is located on the sliding head and provides 
for six feeds varying from 0.006 to 0.039 inch per revolution 
of the spindle. The lever for manipulating the back gear 
when placed in a neutral position will stop the spindle. The 
machine is provided with gear box drive when belt driven, 
but in the variable speed motor driven machine the motor 
takes the place of the gear box. The gear box provides for 
18 different speeds, giving, in connection with the back-gears, 
36 spindle speeds varying from 88 to 5384 revolutions per 
minute. The machine is provided with the company’s pat- 


ented geared tapping attachment, and a high-speed attachment, 


desirable for drilling small holes, may also be used in con- 
nection with this drill. The machine is built in sizes from 


24 to 42 inches. 
* * * 


THE SALE OF THE IRON AGE 


The sale of the Iron Age, the formal transfer of which was 
made the latter part of September, transfers to new owners 
the oldest and best-known trade publication in this country. 
The publication will be continued by the David Williams Com- 
pany, with Charles T. Root, President, Charles Kirchhoff, 
Vice-President, and W. H. Taylor, Secretary and Treasurer. 

In his valedictory, which is given the leading editorial place 
in the last number, Mr. Williams says: 


The conductors of The Iron Age have always felt their 
responsibility as: publishers of an organ of important infor- 
mation to which the trade looked for impartiality and fairness. 
Its reputation (even in other hands) is dear to us, and on 
no account would we have entertained a proposition to allow 
the paper to get into the hands of men whose ideals of journal- 
ism were not high. Fortunately this is not the case here. 
The purchasers are men of standing and eminently qualified 
for the task they have undertaken. I have known Mr. Root 
for many years, and entertain for him a profound respect and 
regard, not only asa peculiarly able publisher, but as a charm- 
ing and high-minded man. His associates are publishers of 
character, experience and skill. I feel that The Iron Age is 
safe in their hands and wish them all possible prosperity and 
SUCCESS. 


The opinion Mr. Williams holds of the gentlemen who now 
control the Iron Age is shared by all who know them, and 
especially by trade paper publishers whose knowledge is more 
intimate and personal. Under their management the Iron Age 
will undoubtedly advance along new and aggressive lines, to 
even greater prosperity than it attained under its former 


owners. 
* * * 


WORCESTER TRADE SCHOOL 


Plans for the proposed Worcester trade school have been 
prepared by the architects, and submitted for consideration. 
The academic building has a frontage on Grove St. of 200 
feet and runs south on Concord St. to Prescott St. It is to 
be built of brick with limestone trimmings and the estimated 
cost is $275,000. Fronting on Grove St., is the academic 
section of the wing, 57 feet by 52 feet, three stories and base- 
ment. Attached to the academic section and fronting on Con- 
cord St. is the shop, 214 feet long and 42 feet wide, two 
stories and basement. The first and second floors of the 
academic section will be occupied as class rooms, and on the 
third floor is a large drafting room. The basement and first 
story of the shop section will be given up to the machine 
shop and the second floor will be devoted to the wood-working 
department. At the south end of the shop, fronting on Pres- 
cott St., will be the power plant in the basement and on the 
opposite side is the blacksmith shop. The- moulding room 
will be on the first floor under these departments. A depart- 
ment for bookkeeping and cost accounting is provided for, 
where the pupils will be taught the cost of production. The 
wing about to be constructed will accommodate about 300 
boys, and the estimated cost is from $50,000 to $60,000. 


* * * 


The central idea that the boy gets at college is training, 
training of the mind, storing the mind full of things. Now I 
say, without the slightest hesitation, that for success in life, 
intellectual training comes second or third. Without question, 
character comes first; good sense, second; and intellectual 
training, third —F. W. Taylor. 
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THE VERNAZ CIRCULAR CUT FILE* 


The Vernaz file has been previously illustrated and a gen- 
eral description presented in the March, 1907, and the Sep- 
tember, 1908, issues of MACHINERY. In the latter of these 
‘issues it was referred to as the “Vixen” file, this name 
being the American trade name. The file is the result of an 
effort on the part of Mr. Alexis Vernaz of Yverdon, Switzer- 
land, to save from the scrap heap a large number of accident- 
ally hard castings. Proving itself successful, it was patented in 
nearly all industrial countries. The most prominent feature 
of the file, apparent to the casual observer, is that the teeth 
of the file are cut circular as shown in Fig. 1. 

The essential feature of the Vernaz file, outside of the cir- 
cular cut, is the form of the tooth itself, the section of the 
teeth being similar to that of the teeth in a milling cutter. 
The included angle of the teeth is 60 degrees, with a front 
rake of 1% degree. The number of teeth per inch varies from 
62/3 to 16, according to the purpose for which the file is 
intended. The teeth are cut one at a time with an end mill 
made in the shape of a hollow cylinder, having a diameter of 
from 21% to 38 inches, and the edge beveled off to an angle of 
60 degrees. This end mill is set at an angle of 1% degree 
with a line at right angles to the plane of the file. In the 
manufacture of the files, automatic machines rotate the cut- 
ters, feed them into the file blanks to the proper depth, with- 
draw them, index or move the file the length of the pitch, 
and then repeat the same action for the next tooth. 

At first it would seem that the inclination of the axis of 
the cutter would produce a cutting edge on the file which 
would not be flat, but concave. This, of course, is true of 
the bottom of the cut, but the shape of the top or edge, being 
produced by the intersection of the conical (beveled) face of 
the cutter with the cylindrical surface made by the preced- 
ing cut, is rather doubtful at first sight. In Fig. 2 the true 
shape of the edge has been determined by drawing it in a 
scale several times the true size. In this illustration lines 
C and D are corresponding elements of the cylindrical and 
conical surfaces of the tooth at the edge of the file, and de- 
termine the corner A of the tooth. The point A at the outer 
edge of the file falls distinctly below the surface of the blank. 
The top of the file, consequently, is very slightly convex, 
which is probably an advantage. The convexity is very 
slight, amounting to only about 0.002 inch on a file 114 inch 
wide. 

It has been found that the circular cutting edges cut prop- 
erly whether the file is pushed straight or at an angle, and 
also that the relatively large pitch and depth of teeth pre- 


Fig. 1. 


A Section of the Vernaz File, known in the United States 
as the “Vixen” File 


vent clogging and the necessity of cleaning, and produce ex- 
ceptionally smooth surfaces. The surface produced on steel 
is smoother than that from an ordinary second-cut file, due to 
the fact that the latter has a tendency to retain small chips 
between the teeth which scratch the surface filed. On fibrous 
and tenacious materials, such as wrought iron, mild steel, 
brass and aluminum, the improvement over ordinary files is 
very marked. That the action is a cutting one and not an 
abrading or grinding action, is shown by the chips, which 
under the magnifying glass are curled up and look as if 
they were made by a lathe or planer tool. 

Tests have been undertaken on these files at the works of 
Wm. Sellers & Co., Inc., and by Tinius Olsen & Co., Phila- 

* Abstract of a report of the Franklin Institute, through its Com- 


mittee on Science and the Arts. published in the Journal of the 
Franklin Institute, September, 1909. 
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delphia, Pa., using a file-testing machine built by Edward G. 
Herbert, Ltd., of Manchester, England. (This machine was de- 
scribed in the December, 1907, issue of MACHINERY, engineer- 
ing edition, and also referred to in the September, 1909, issue 
of MACHINERY, engineering edition, in an article entitled “The 
Testing of Files and Tool Steel.” In making comparative 
tests of twenty-nine files from eleven different makers, it. was 
found that twenty-eight out of the twenty-nine regular com- 
mercial files, when tested on cast iron, removed from 0.7 to 
20.6 cubic inches, while only one file removed 73 cubic inches. 
These tests also bore out the results of experiments made by 
Edward G. Herbert himself, showing that the two sides of a 
file often show extreme variation in cutting capacity. In the 
tests referred to, the worst case of this kind was a file which 
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Fig. 2. Diagram used for showing that the Top Surface of the 


Vernaz File is Convex 


removed 20.6 cubic inches by one side and 0.4 cubic inch 
by the other. Four Vernaz files have been tested on cast 
iron. The poorest one removed a total of 48.2 cubic inches, 
using both sides, and the best 143.75 cubic inches, the vari- 
ations between the two sides being very slight, the worst case 
being a file removing 49.1 cubic inches by the one side and 
34.9 by the other. On high carbon steel the minimum and 
maximum figures for ordinary commercial files were 3.6 and 
6.4 cubic inches, and for the Vernaz files 9 and 25.8 cubic 
inches. In this case, however, two out of three Vernaz files 
showed a marked difference on the two sides. 

The committee of the Franklin Institute reporting on the 
Vernaz file considers that this invention is the first radical 
improvement in files for generations, and that the inventor 
has done the industrial world a marked service, not only in 
presenting a new and efficient cutting tool for metals, but 
also in the impetus which the introduction of the tool will 
give to improvement in cutting capacity and endurance of 
the regular type of files. The committee, therefore, recom- 
mended that the inventor be awarded the Elliott Cresson 
medal as an appreciation of his achievement. 

* * * 


Santos-Dumont, the Brazilian aviator who attracted the 
attention of the world to himself some years ago by his dirigi- 
ble balloon experiments and exploits, lately built an aero- 
plane of diminutive size that flew at a speed of fifty-five miles 
an hour near Paris, September 14. It weighs together with 
pilot only 260 pounds, and has only nine square yards of 
wing surface as against twenty-two square yards in the Cur- 
tiss aeroplane, twenty-six square yards in the Bleriot ma- 
chine and fifty-three square yards in the Wright machine. 
The motor is a two-cylinder gas engine developing 30 horse- 
power at 1,800 R. P. M. The machine, which is of the butter- 
fly type, is so constructed that it can be used both as an aero- 
plane and a motor car, rising at will from the road, and de- 
scending again to run on the ground. Santos-Dumont expects 
to reduce the distance required to rise to about forty or fifty 
yards. The trials at St. Cyr required only seventy to eighty 
yards to start. 
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PERSONAL 


Charles S. McCarthy has taken the position of superin- | 


tendent with the Warner Mfg. Co., Toledo, O. 

O. J. Sundstrand has been elected secretary and treasurer 
of the newly-organized National Machine & Tool Works, 
Rockford, Ill. 

William M. Grove has been given full charge of the Cleve- 
land territory for the product of the Ingersoll Milling Machine 
Co., Rockford, II. 

T. F. Meek, for twenty-one years with the Detroit Steel Cast- 
ing Co., is now vice-president and general manager of the 
Toledo Steel Casting Co., Toledo, O. : 

C. C. Wais of the C. C. Wais Machine Co., Cincinnati, Ohio, 
has sold his business, and is now connected with the Cov- 
ington Machine Co., Covington, Va. — 

F. G. Kernan, formerly Eastern sales agent for the Fox Ma- 
chine Co., Grand Rapids, Mich., has been made general sales 
manager of the company, with headquarters at Grand Rapids. 

M. T. Lanse has been made secretary and treasurer of the 
Foglesong Machine Co., Dayton, Ohio, succeeding A. C. Jack- 
son, who is now cashier of the North Dayton Savings Bank: 

Henry Bowman, formerly with the Detroit Steel Casting 
Company, has taken the position of superintendent of the 
Toledo Steel Casting Co., which firm succeeds the C. E. Sutton 
Company, 

Perley BE. Harvey, who recently resigned from the position 
of assistant superintendent at the Chapman Valve Mfg. Co., 
Springfield, Mass., has taken a position with the Fore River 
Ship Building Co., Quincy, Mass. 

W. S. Chase, sales manager of the National-Acme Mfg. Co., 
Cleveland, Ohio, sailed September 11 for a two months’ busi- 
ness trip in Great Britain and on the Continent. He was 
accompanied by his wife. 

Frank Salomon, representative of the engineering staff of 
Alfred Schiitte, Cologne, Germany, is on a visit to America in 
the interests of his house. His American address is Alfred H. 
Schiitte, 90 West St., New York. 

The name of the heating and ventilating engineer of New 
York, referred to in the article by Mr. C. M. Ripley, “Pure 
Air Law for Workmen” in the September number, engineering 
edition, is Percival Robert Moses. 

HBdwin Cedarleaf, formerly superintendent of the Rockford 
Machine & Shuttle Co., is now general manager of the National 
Machine & Tool Works, a concern which succeeds to the old 
Dalin Bros.’ shop and business in Rockford, IIl. 


‘Adolph W. Gilbert has been elected president and general 
manager of the Chapman Valve Mfg. Co., Springfield, Mass, 
Mr. Gilbert recently resigned from the position of general 
manager with the Pratt & Cady Co., Hartford, Conn. 

Charles M. Robertson, superintendent of the Colburn Ma- 
chine Tool Co., Franklin, Pa., resigned his position Septem- 
ber 1 to become a salesman with the E. L. Essley Machinery 
Co., of Chicago and Milwaukee, agent for the Colburn boring 
mill. 

T. W. Warner has been elected president and general man- 
ager, and E. S. Janney, secretary-treasurer of the newly or- 
ganized Warner Mfg. Co., maker of automobile gears and 
transmissions, which occupies a part of the old Pope plant 
in Toledo, Ohio. 

Frank H. Hill, formerly in the sales and engineering de- 
partments of the New York office of the Sprague Electric Co., 
has been made manager of the Atlanta, Ga., branch office, 
and assumed his new duties September 1. Mr. Hill succeeds 
Mr. F. V. L. Smith, resigned. 

P. P. H. Conover, secretary and treasurer of the Miami Val- 
ley Machine Tool Co., Dayton, Ohio, returned in September 
from a two months’ trip in Hurope. He visited England, 
France, Germany, Italy and Switzerland. The trip was partly 
on business and partly for pleasure. 

P. T. Wingo, for twenty-two years with the Brown & Sharpe 
Mfg. Co., Providence, R. I., on work relating to gearing and 
special machinery, has resigned and is now connected with 
the Cadillac Motor Car Co., Detroit, Mich., in a general me- 
chanical engineering capacity. 

A. W. Lewin was advanced September 1 to the position of 
manager of the New Orleans office of the Sprague Hlectric Co., 
New York. Mr. Lewin is a member of the American Institute 
of Blectrical Engineers, and has had extensive commercial 
and engineering experience in- the electrical business in both 
North and South America. 

James H. Norris, for the past nine years business manager 
of the John F. Allen Riveting Machine Co., 370-372 Gerard 
Avenue, New York City, resigned his position, his resignation 
having taken effect September 1. It was Mr. Norris’ intention 
to take a rest of about two months, part of which time was to 
be spent on an extended trip. 

P. J. Hoenschied, for several years vice-president and me- 
chanical manager of the National Twist Drill & Tool Co., 
Detroit, Mich., has disposed of his interests in that concern 
and expects to start a new company for the manufacture of 
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automobile parts. The Hoenschied stock was purchased by 
members of the National Twist Drill & Tool Co. 


C. E. Wust, of C. E. Wust & Co., Seebach, Zurich, Switzer- 
land, is in America to establish licensees for making the 
Wust herringbone gearing (see MAcHINERY, engineering edi- 
tion, April, 1908, page 515) and to make a contract with some 
maker of American machine tools to build the Wust herring- 
bone gear-cutting machine. The Grand Union Hotel, New 
York, is his headquarters. 


M. M. Shepherd has just been appointed shop instructor at. 
the James Millikin University, Decatur, Illinois. Mr. Shep- 
herd has had wide experience both as a mechanic and as an 
instructor in designing, drafting, pattern-making, forging, 
foundry and shop work.. He was for three years teacher of 
manual training in the city schools of Providence, R. I., and 
four years in similar work in the high schools of Milwaukee, 
Wis. 

F. H. Banbury, engineer of the Acheson-Oildag Co., Niagara 
Falls, N. Y., sailed for Europe on the steamship St. Lowis, 
September 25. Mr. Banbury is an Englishman by birth; he 
came to America about five years ago and became connected 
with the Acheson-Oildag Co. over a year ago. His Huropean 
trip is taken in the interest of the company to introduce de- 
flocculated graphite, the discovery of Edward @G. Acheson, 
president of the company. 

W. EH. Wickenden has been appointed assistant professor of 
electrical engineering of the Massachusetts Institute of Tech- 
nology, Boston, Mass., and will aSsume the duties vacated by 
Prof. G. E. Shaad, who has gone to the University of Kansas 
to take charge of the electrical engineering department there. 
Mr. Wickenden is a graduate of Dennison University, and is a 
member of the electrical engineering staff of the University of 


Wisconsin. He is the author of a book on photometry and 
illumination. 
* * * 
OBITUARIES 


James Denver, formerly master car builder of the N. Y., 
N. H. & H. R. R., died August 19, and was buried in Spring- 
field, Mass. 

Walter EH. Andrews, president of the Williams Typewriter 
Co., died at his home in Shelton, Conn., September 7 of arte- 
rial trouble, aged fifty-nine years. Mr. Andrews was a native 
of Vermont, and, when a young man, went West and resided 
in Des Moines, Iowa, for many years, where he became presi- 
dent of the Western Newspaper Union. He came Hast to 
Brooklyn and about nine years ago removed to Shelton. 


Russell Markham died at the home of his son, E. R. Mark- 
ham, Cambridge, Mass., August 24. Mr. Markham, during 
war times, worked on rifles for the United States government 
at the old Jones & Lamson shop, Windsor, Vt., and the Mas- 
sachusetts Arms Co., Chicopee Falls, Mass. After the close 
of the civil war the Lamb Knitting Machine Co. bought the 
Massachusetts Arms Co. plant and Mr. Markham entered its 
employ as foreman, which position he held for nearly forty 
years, retiring only four years ago on account of advanced age. 

Robert Hoe, 3rd, head of R. Hoe & Co., printing press 
builders, New York and London, died in London, September 
22, aged seventy years. Mr. Hoe was the third in line of 
printing press. builders. His grandfather, Robert Hoe, came 


to America from Leicestershire, England, in 1784, and in 1803 © 


started a printing press plant with his brothers-in-law, Mat- 
thew and Peter Smith. Mr. Hoe was succeeded by his two 
sons, Col. Richard M. Hoe and Robert Hoe, 2nd. Robert 
Hoe, 8rd, was a son of the latter, and succeeded to the man- 
agement in 1884. At the time that Robert Hoe, 3rd, entered 
the business, the cylinder press invented by his uncle, Richard 
M. Hoe, had a capacity of only 9,000 sheets of four pages each 
per hour, which had afterwards to be folded by separate ma- 
chinery or by hand. Hoe presses are now built that are fed 
with eight rolls of paper at once, and produce 166,000 16-page 
newspapers per hour, folded ready for delivery. While Mr. 
Hoe was remarkable for his inventive capability, it is said 
he never took out a patent in his own name. He was an 
organizer of ability and systematized his factory thoroughly in 
all departments. Mr. Hoe also had some reputation as an 
author, having written several books on book-binding, evolu- 
tion of printing presses, etc. He gave a great deal of at- 
tention to the education of apprentices, and every boy ap- 
prentice to R. Hoe & Co. was compelled to attend school, one 
hour of his working time and one hour of his own time being 
devoted to this purpose every week day evening. The Grand 
Street factory, New York, employs about 2,500 men, and the 
London factory about 800 men. 


* * * 


The Zeppelin airship has found a serious rival in the 
Schiitte airship, which will undergo thorough trials within a 
few months. This navigable balloon will have a lifting capac- 
ity of five tons, and its chief interest centers in the fact that 
the inventor has devised means for storing the gas forced 
out of the balloon by the ascent into high altitudes, or by 
the expansion due to the heat of the sun’s rays. This fact 
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will enormously extend the possibilities of remaining in the 
air, as the gas can again be supplied to the balloon as re- 
quired. The plans have been submitted to leading aeronau- 
tic experts and are said to have met with their encourage- 
ment. Prof. Schiitte retains the rigid frame of the Zeppelin 
airship but employs wood instead of aluminum, and the cover 
has a lining of gold-beater’s skin. From these new features 
important advantages are anticipated. The airship will be 
lighter and more elastic, the loss of gas will be reduced to a 
minimum, and the absence of metal in the framework will 
render ignition from lightning less probable. At the same 
time, the absence of metal enables a wireless telegraphy out- 
fit to be carried in the car without danger. 
* * * 


COMING EVENTS 


October 3-9.—St. Louis Centennial Week, St. Louis, Mo. Balloon, 
airship and aeroplane races will be arranged’ under the auspices of 
the Aero Club of St. Louis. 

October 4-8.—Annual joint convention of the American Street and 

Interurban Railway Association, American Street and Interurban 
Railway Accountants’ Association, American Street and Interurban 
Railway Engineering Association, American Street and Interurban 
Railway Claim Agents’ Association, American Street and Interurban 
Railway Transportation and ‘Traffic Association, American Street and 
Interurban Railway Manufacturers’ Association, at Denver, Col. 
pened V. Swenson, secretary and treasurer, 29 West 39th St., New 
York. : 
October 12.—Monthly evening meeting American Society of Mechan- 
ical HWngineers at the Whgineering Societies Building 29 West 39th 
St. New York. Calvin W. Rice, secretary, 29 West 39th St., New 
ork. 

October 12-13.—Semi-annual convention of the National Machine 
Tool Builders’ Association at the Hotel Astor, New York. P. KE. 
Montanus, secretary, Springfield, Ohio. 

October 14.—MACHIN®mRY’sS seventh annual outing. 

October 19-21.—Annual convention of the American Railway Bridge 
and Building Association, Jacksonville, Fla. S. F. Patterson, secretary, 
Boston & Maine R. R., Concord N. H. 

April 1-June 30, 1910.—American Exposition in Berlin to stimulate 
trade relations with Germany and American export business generally. 
The exposition will be held in the Exposition Palace, having 110,000 
square feet floor space. Max Viewger, American manager, 50 Church 
St., New York. : 

December 1-13.—Annual convention of National Association for the 
Promotion of Industrial Education, Milwaukee, Wis. J. C. Monagham, 
secretary, 20 West 44th St., New York. 


NEW BOOKS AND PAMPHLETS 


INVENTIONS. PATENTS AND Desicns. By G. Croyden Marks. 116 
pages, 434 by 7 inches. D. Van Nostrand Co., New York. Price $1. 
This work contains the full text of the British patent and designs 
act of 1907 and will for this reason be particularly valuable to Ameri- 
eans who are interested in British patents. ‘The general text treats 
of fostering industries, the meaning of patents, what is patentable, 
surrender and revocation of patents, licensing of inventions, infringe- 
ment of patents, patent working in America, legal proceedings, applying 
for an injunction, how to work patents, designs, etc. 

PocKET MANUAL OF ENGINEER’S SOLAR TRANSIT. 53 pages, 41% by 6% 
inches, 9 illustrations. Published by Keuffel & Esser Co., 127 
Fulton St., New York, and Hoboken, N. J. 

The manual] describes the Keuffel & Esser engineer’s solar transit, 
its adjustments and method of use. A table of mean refractions is 
included, also rules for taking the sun at any latitude or longitude, 
determining the meridian by direct observation on the sun and deter- 
mining the meridian by observation on Polaris. While the manual is 


designed for engineers and others fully familiar with the use of the 


transit, it will also be found of considerable interest to amateurs and 
others who would like to know how the polar explorers Cook and 
ate located the pole or how navigators verify their position in 
mid-ocean. 


MACHINE SHOP DRAWING. By Fred H. Colvin. 139 pages, 4% by 6% 
inches, 91 illustrations. Published by the McGraw-Hill Book Co., 
New York. Price, $1 net. 

This book is intended to help those who do not understand the 
reading of drawings rather than to teach drawing itself. It is a 
fact that many good mechanics are ‘“‘shy” on reading blue-prints, and 
this treatment of the subject has been with a view of explaining to 
this class the principles of mechanical drawing, illustrating the same 
with examples of common objects found in machine shop practice. The 
contents by chapters are: Reading Drawings, Drawing of a Monkey 
Wrench, Some Examples of Drawings, Laying Out Spur Gears, Laying 
Out Bevel Gears, The Worm and Worm-wheel, and Sketching. 


HENDRICKS COMMERCIAL REGISTER OF THE UNITED STATHS FOR BUYERS 
AND SELLERS. 1,220 pages, 7% by 10 inches. Published by S. BE. 
Hendricks & Co., 74 Lafayette St., New York. Price $10, express 
charges prepaid. 

This well-known directory of the architectural, mechanical, engi- 
neering, electrical, construction, railroad, iron, steel, mining, mill, 
quarrying, exporting and kindred industries has passed into the 
eighteenth edition. It contains over 350,000 names and addresses 
and has 35,774 classifications, fully listing manufacturers and dealers 
in the industries mentioned. The comprehensiveness of the directory 
may be inferred from the statement made by the publishers that it 
lists for railroads everything from a track bolt to a locomotive; for 
mining, everything from a miner’s lamp to a stamp mill of steel 
tipple; for the machine shop, everything from a tool-holder to a 
boring and turning mill or traveling crane; for foundries, everything 
from a molder’s flask to a cupola; for contractors, everything from a 
pick or shovel to a hoisting engine or steam shovel; for the drafting 
room, everything from a drawing pencil to a blue-printing machine; 
for power transmission, everything from a belt fastener to a complete 
system including the latest specialties in right angle transmission and 
variable speed countershafts. The directory is one that we heartily 
recommend to all who desire comprehensive lists of concerns in the 
various industries. The lists are conveniently arranged for cir- 
cularization, etc. 


CATALOGUES AND CIRCULARS 


FREDERICK O. Drake & Co., Fisher Building, Chicago, Ill. Catalogue 
of mechanical books for home study. 

Mopern Toou Co., Erie, Pa. Leafict of universal grinding machines 
more in two sizes, 9x 26 inches and 13x 32 inches capacity, respec- 

vely. 
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AMERICAN RAILWAY STEEL Tir Co., Harrisburg, Pa. Circular 
describing the composite steel and asphalt filling tie made under the 
John G. Snyder patents. f 

PHILLIPS PRESSED STEEL PULLEY Works, 4th St. and Glenwood 
Ave., Philadelphia, Pa. Leaflet illustrating the Elliott Cresson medal] 
awarded to Ferdinand Phillips, October 2, 1907, for his machinery for 
manufacturing pressed steel pulleys. 

WELLS Bros. Co., Greenfield, Mass. Circular of machine screw taps 
and dies of the American Society of Mechanical Engineers standard. 
The A. 8. M. BE. sizes are being adopted by many manufacturers, and 
it is probably only a matter of a few years when the V-thread machine 
screws will become obsolete. 

FRANK MOSSBERG Co., Attleboro, Mass. Five full size illustrations 
of Mossberg screw wrenches, namely: Midget, Sterling No. 2, Sterling 
No. 3, Sterling No. 14, and Sterling No..50. The half-tones reproduce 
the beautiful mottled effect of case-hardening and are very attractive 
examples of half-tone illustrations. 


ELECTRICAL ALLOY Co., Morristown, N. J. Catalogue No. 2 of 
resistance materials in every variety of wire, sheet and ribbon, nickel 
steel alloy, nickel copper alloy, ferro-nickel alloy, nickel-chromium 
alloy, German silver alloy, for use in the manufacture of are lamps, 
resistance controllers, car heaters, measuring instruments, rheo- 
stats, etc. 


CLEVELAND Twist DRILL Co., Cleveland, Ohio. Leaflet on drill 
grinding, reproducing MACHINERY’s shop operation sheets Nos. 100 and 
101 on grinding flat and twist drills. The company supplies a model 
drill point in die-cast metal which is intended to serve as a guide to 
the proper grinding of drills. This will be found valuable by all users 
of twist drills. ‘he price is $1. r 

NEw ErA GAS ENGINE Co., Dayton, Ohio. Catalogue of New Hra 
auto-cycle which is designated as a two-wheeled automobile, and is 
operated similarly to an automobile. It has no pedals and is driven 
by an air-cooled 3% horse-power single-cylinder motor through a two- 
speed gear that enables the rider to ascend the steepest hills found 
on the ordinary highways. 


KEUFFEL & HSsprR Co., 127 Fulton St., New York, and Hoboken, N. J. 
Price list of blue-print papers which are supplied in three grades as 
regards time: regular, requiring from four to eight minutes’ exposure 
in bright sunlight; quick, for work required on short notice and where 
no good light is available, and electric quick, for use with electric 
light and electric printing machines. 

WESTERN ELEecrric Co., 463 West St., New York. Bulletin of 
tungsten miniature low voltage incandescent lamps, 1.5 to 20 volts. 
These lamps vary in efficiency from 0.9 watt per candle power to 1.33 
watts per candle power, and are desirable for use on automobiles, flash- 
lights, signs, dental, optical and surgical instruments, ete., and in fact 
in any place where small low-voltage power lamps are used. 


MIAMI VALLEY MAcHINE Toot Co., Dayton, Ohio. Catalogue F of 
Miami Valley engine lathes made in 13-inch and 16-inch sizes, 13-inch 
stud lathes, sensitive drills, plain cutter and reamer grinders, No. 2 
universal grinder with automatic feed, No. 2 universal surface grinder, 
No. 1 universal cutter and tool grinder. The operations of grinding 
a form cutter, gear cutter, blanking punch, spiral cutter, T-slot cutter, 
side milling cutter, etc., are illustrated. 


INGERSOLL-RAND Co., 11 Broadway, New York. Bulletin No. 4009 
of Temple Ingersoll ‘“‘electric air’’ rock drills. The Temple Ingersoll 
“electric air’ rock drill apparatus comprises an electric motor and a 
two-cylinder air pump and the rock drill proper. The air pump is 
connected with the rock drill by two hose and the pulsations of the 
pump work the drill in unison, using the same air continuously. 


CHAPMAN JEINGINEERING Co., 917 Land Title Building, Philadelphia, 
Pa. Catalogue of casehardened, corrugated copper flange gaskets, 
adapted to all kinds of steam service, working equally efficiently under 
superheated steam, high pressures or low pressures. These gaskets are 
guaranteed not to burn or blow out, to stand 500 pounds steam pres- 
sure and superheated steam of any practicable working temperature 
and to make an absolutely tight joint on a rough or pitted surface. 


Norton Co., Worcester. Mass. Booklet entitled “Facts Worth 
Knowing about Grinding Wheels,’’ containing valuable information for 
users. The Norton grinding wheels are made by three processes— 
vitrified, silicate or semi-vitrified, and elastic, and in grades suitable 
to all classes of work. Suggestions for ordering are given which will 
be found valuable by those who are not fully aware of all the factors 
that enter into the selection of grinding wheels necessary to secure 
the highest efficiency. 


NEWMAN-ANDREW Co., 107 West St., New York. Circular of “Toledo” 
high-speed steel manufactured by Jno. Hy. Andrew, Ltd., Toledo Steel 
Works, Sheffield, England. The circular gives directions for treating 
“Toledo” high-speed steel, ordering steel suitable for various purposes, 
such as cold chisels, boiler snaps, mint dies, rock drills, lathe tools, 
milling cutters, etc., and lists the various brands manufactured. A 
comparison of thermometric scales, and tables of weights of bar stock 
per lineal foot are appropriately included. 


Erectro-DynaMic Co., Bayonne, N. J. Circulars No. 29, 32, 34 and 
35, illustrating the electro-dynamic interpole variable speed motors 
which have the following characteristics: 1. Constant speed at any 
controller position regardless of load. 2. Wide speed range by field 
control. 38. Freedom from sparking. 4. Compactness. 5. Reversibility. 
6. Operation on any single voltage—110, 210, or 500 volts. The cir- 
culars deseribe the theory of magnetic action and illustrate the con- 
struction of the motors, and their application to machine tools, eleva- 
tors, printing presses, crane trolleys, vacuum cleaning pumps, centri- 
fugal pumps, etc. 

W. S. ROCKWELL Co., 50 Church St., New York. Circular of Rock- 
well annealing and hardening furnaces, giving dimensions, fuel com- 
sumption of oil and gas, and other data required by purchasers. ‘The 
furnaces are made in 13 sizes, the smallest having chamber dimen- 
sions of 10 by 13% inches, and entrance to chamber, 9 by 5 inches. 
The largest furnace listed has a chamber 39 by 54 inches with entrance 
36 by 18 inches. These furnaces are suitable for annealing, harden- 
ing, tempering and casehardening, but are not adapted for hardening 
high-speed steel. 


NATIONAL FILE & TooL Co., 2110 Allegheny Ave., Philadelphia, 
Pa. Catalogue of the ‘‘Vixen” patent hand milling tool. The Vixen 
file and milling tool was described in the May, 1909, number of 
Macuinery. It differs from the ordinary file in the shape of the cut, 
the teeth being formed on the arc of a circle and so shaped as to give 
a smooth shearing action. It is claimed that the Vixen file and mill- 
ing tools will cut from three to five times as fast as an ordinary file 
tool, and last from four to six times as long. They are particularly 
efficient on soft metals and alloys such as babbitt, lead, aluminum, 
ete., cutting rapidly and being self-cleaning. 

W. F. & JOHN BARNES Co., 231 Ruby St., Rockford, Ill. Catalogue 
No. 69 of upright drills and other machine tools, comprising bench fric- 
tion disk drill, floor friction disk drill and regular upright drills of 
various patterns and designs from 15 inches swing to 50 inches swing, 
inclusive. These drills are provided with special attachments accord- 
ing to requirements, including gear reppie attachment, compound 
table, oil feeding device, multiple spindle head, etc. The Barnes hori- 
zontal radial drill is illustrated, and also the Barnes water emery 
grinder, adjustable screw press, universal sliding chuck attachment, 
and various features of design and construction of the upright drills. 
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BROWN @ SHARPE MFG. CO.. 


B. @ S. Grinding Machine Accuracy is Permanent 


When a machine is new its perfect working condition and ability to 
produce accurate work are naturally expected. The real test, however, 
is that of long continued service and it is here that is manifested the 
excellent design and high quality of workmanship which characterize 


B. @ S. Grinding Machines. 


In construction a sufficient amount of metal is correctly distributed in 
all parts to secure rigidity—a factor of utmost importance. The 
working parts are easily accessible and all levers and hand wheels are 
conveniently located so that the operator may have full control from 
the front of the machine. This, together with the employment of a 
special cross feeding mechanism that causes work to be ground auto- 
matically to within .ooo25 of an inch of a required size, enables 
one operator to easily run two machines. 


Another feature of great importance consists in the fact that the work 
speeds and table feeds are completely separated, permitting the correct 
table feed for any work speed to be obtained. 
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PROVIDENCE, R. L, U.S. A. 


Universal Back Rest. Head Stock. 


Features that Influence Their Accuracy 


The table is of heavy construction, rigidly braced to resist all bending 
tendency. The long grinding surfaces, accurate scraping and ample 
size of the bearing surfaces insure great rigidity and extreme accur- 
acy of finished work. 


The Head Stock is of compact construction and is rigidly clamped 
to the table by means of a powerful lever at the side. 


The spindle is so solidly fastened in the head stock that it practically 
becomes a part of it. 


Universal Back Rests effectively support and follow up the work as it 
decreases in size and prevent any tendency on its part to spring away 
from the wheel. 


A circular descriptive of any of the B. @ S. Grinding 
Machines sent to any address. 


TRENTON IRON Co., Trenton, N. J. Treatise on the Bleichert system 
of aerial tramways by W. Hewitt. Various installations of aerial 
tramways were illustrated and the construction of the lock coil track 
cable made by the Trenton Iron Co. is shown. A folder illustrates 
the installation at the Laurentide Pulp Co., Montreal, Canada; 
Smuggler Union Mine, Creede, Col.; Iowa Gold Mining & Milling Co., 
Silverton, Col.; United Concentration Co., Monte Cristo, Wash.; 
Bachelor Commodore Mining Co., Creede, Col. The pamphlet will be 
found of much general interest to all concerned with the problem of 
cheaply transporting materials in a rough country across valleys, 
rivers and other obstacles. 

S. OBERMAYnR Co., Cincinnati, Ohio, publishes a house organ known 
as the Obermayer Bulletin, which is devoted to foundry practice and 
matters pertaining to successful foundry management. In the Sep- 
tember number a series of articles on foundry troubles by Mr. R. H. 
McDowell was begun, which promises to be of much practical value 
to the foundry trade. Mr. McDowell addresses himself to foundrymen 
-who have trouble from dead, dirty and hard iron, large breakages 
and heavy losses in general. He discusses cupola melting, what is the 
cause of slow and hanging charges when the bottom is dropped, ete. 
The copies of the Bulletin containing these articles will be sent free to 
applicants who are interested in foundry practice. 

Gusray WAGNER, Reutlingen, Wiirtemburg, Germany. Catalogue (in 
Iinglish) of Wagner cold sawing machines, automatic saw sharpening 
machines, rotary planing machines and vertical milling machines. The 
cold sawing machines are made in a great variety of styles and sizes 
adapted to a wide range of work. ‘The saw is mounted on the end 
of a horizontal member and is adjustable around its support so that 
the saw can be presented against the work at any angle in the vertical 
plane. The saw thus can be used either vertically, horizontally or at 
any intermediate angle. One style is made with a circular table which 
enables a number of cuts to be taken on the same plate without 


resetting. This style is adapted for making cuts in locomotive drivers 
and similar work. 
ADAMS Co., 360 White St., Dubuque, Iowa. Catalogue of the Adams- 


Farwell aeronautic motor, which was described in the July, 1908, num- 
ber of MACHINERY. The motor is of the revolving cylinder type, having 
five cylinders mounted radially and revolving around a stationary 
erank-shaft. ‘This arrangement of the cylinders makes unnecessary a 
eooling fan, radiator, fly-wheel, muffler, and other parts/necessary on the 
ordinary stationary cylinder type. The five-cylinder motor with cylin- 
ders 43/16 inches bore and 3% inches stroke, weighs oe pounds, and 
evi 
is rated at 35 horse-power by the A. L. A. M. formula ale The 
engine ‘‘spins like a top’ having a diameter of 27 inches and a height 
of 16 inches. The normal] speed is 1,000 R.P.M., and maximum, 1,500 
R.P.M. Price, $1,200. 

CoaTES CLIPPER MFc. Co.. Worcester. Mass. Catalogue No. 22 
of the Coates flexible transmission apparatus, comprising flexible shafts, 
breast drills, drilling heads with radial arms, drilling heads with 
chain supports, magnetic holders for drills, portable buffing apparatus, 
etc. The catalogue also lists electric motor-driven drills and grinders 
having flexible shaft transmission. This apparatus is used for drilling, 
grinding, buffing, polishing, etc. The catalogue illustrates auxiliary 
apparatus used with the equipment, including radial arms, mongrel 
gear drive, speed multiplier attachment, grinding heads, silversmiths’ 
outfits, mounted carborundum points, special carborundum wheels, 
lathe grinders, plain surface grinders, 
outfits, window washers. horse clippers, motor-driven erasers for the 
drawing room (see MACHINERY, January, 1909), electric hammers, 
electric massage machines, etc. 

JOSEPH DIxON CRUCIBLE Co., Jersey City, N. J. Handsome illus- 
trated hanger having for a centerpiece a realistic foundry scene. 
Brawny bare-armed men are shown in the red glow of the molding 
room pouring molten metal from a Dixon crucible into the mold. The 
illustration is made from a photograph and is true to life. At the 
top of the hanger is an illustration in black and white of the Joseph 
Dixon Crucible Co.’s plant in Jersey City. This great factory and 
offices cover nearly eighty city plots. Other illustrations on the 
hanger show Dixon products made especially for foundry and metal- 
lurgical purposes, consisting of crucibles, stirrers, boxes and covers 
used in burning electric wire filaments and for casehardening pur- 
poses, mufflers, brazing crucibles, dipping cups, skimmers, ete. Some 
valuable hints are also given on the care and use of graphite crucibles. 
The hanger is sent free to anyone interested. 

THE UNITED STATES ELECTRICAL Toot Co., Cincinnati, Ohio. Cata- 
logue F-1909 of the United States portable electrical tools, comprising 
hand and breast drills for drilling from 0 to % inch diameter; port- 
able electrically driven drills for use with an “old man” or radial 
arm, having capacity up to 14% ineh diameter; tool-post grinders made 
in a variety of sizes for use in engine lathes, boring mills, planers, 
etc.. for producing ground circular and flat work. The company also 
makes a specialty of an attachment for grinding milling cutters which 
can be applied to the table of any milling machine, for sharpening 
eutters in position. This practice is desirable where very smooth 
work is required, as it is generally found impossible to remove the 
cutter from the arbor, grind and replace it so that all the teeth will 
cut exactly alike. When ground in position, a perfect division of 
work among all the cutter teeth is insured. The catalogue is sent on 
request to all interested. 

BiLtuincs & Sppncer Co., Hartford, Conn. Catalogue with discount 
sheet of machine tools and drop forgings of every description in steel, 
iron, copper, bronze, etc. The tools listed comprise Billings & Spencer 
wrench, adjustable automobile wrench, adjustable S-nut wrench, ad- 
justable S-pipe wrench, adjustable spanner wrench, bicycle wrench, 
tap and reamer wrench. improved combination pliers, combined wire 
cutters and pliers, improved wire cutter. all-steel screw driver, maga- 
zine screw driver, gun- and machine-makers’ screw drivers, belt awl, 
drop-forged plain riveting hammer, drop-forged »machine hammer, 
ratchet drills, taper drill sockets, flat drills and counter-sinks, drop- 
forged lathe dogs, machine clamps, drop-forged steel C-clamps, planer 
tool-holders, lathe tool-holders. cutting-off tools. knurling tools, hand 
vises, drop-forged wrenches in a great variety of forms. socket 
wrenches, drop-forged steel snap gages. thumb screws, weldless eye 
bolts. automobile steering connections. drop-forged rod and yoke ends, 
automobile forgings, drop hammers, etc. 


MANUFACTURERS’ NOTES. 


Simonps Mra. Co., Fitchburg, Mass., was awarded the grand prize 
at the Alaska-Yukon-Pacific Exposition, Seattle, Wash., for its exhibit 
of Simonds saws. 

Hiuu-CLarkp & Co., Chicago. Ill., announces that on account of 
renumbering of the business places in the city its address will be 
changed from 14 South Canal St. to 125 North Cana] St. 

WESTERN Errerric Co., 463 West St.. New York. announces that it 
is now in a position to furnish “Sunbeam” tungsten lamps between 
200 and 250 volts, and in four sizes: 45, 70, 112 and 180 watts. 

CLEVELAND STEEL Toon Co., Cleveland, Ohio, has instituted a suit 
for infringement of patent on its rolled head punches and split sleeves 
against the Cleveland Punch & Shear Works, and W. D. Sayle of Cleve- 
land, Ohio. 

Warnpr & SwASsEyY Co., Cleveland, Ohio, builder of machine tools 
and manufacturer of optical instruments, will establish a Chicago 


RAILWAY MACHINERY 


sander cones, screw polishing - 
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branch, and has bought a three-story manufacturing block at 97-99 
West Washington St., for that purpose. 

COLBURN MaAcHINE Toon Co., Franklin, Pa.. announces that its 
former superintendent and boring mill expert, Mr. C. M. Robertson, is 
associated with the EH. L. Essley Machinery Co., Chicago and Mil- 
waukee, acting as salesman of the Colburn boring mills. 

REMINGTON TYPEWRITER Co., 325 Broadway, New York, has found 
it necessary to enlarge the capacity of its Ilion, N. Y., factory _to 
take care of increased business. Orders have been placed for an addi- 
S50.000 unit and for machine tool equipment amounting to about 

90, B 4 

S. OBERMAYER Co. reports that the fire in its Cincinnati plant, 
Saturday night, September 11, merely damaged its warehouse and 
did no damage to the manufacturing departments. There will be no 
interruption of its business, and orders will be filled with the same 
promptness as heretofore. 4 

L. H. Giumrer & Co., Philadelphia, Pa., have been compelled to 
move to larger quarters because of their rapidly growing business. 
The business has been removed from 504 Arch St. to 52 North Seventh 
St., where a large, commodious building with improved special ma- 
chinery has been provided, for turning out the Gilmer endless belts. 

CINCINNATI PULLEY MACHINERY Co., manufacturer of pulley lathes, 
riveting machines and ball-bearing drill presses, has removed from 218 
Second St., Cincinnati, Ohio, to 16th St. and Licking River, Coving- 
ton, Ky., where it has about four times its former floor space, and 
much better facilities for taking care of its rapidly increasing business. 

Western Wiecteric Co., 463 West St., New York, is reported in the 
Wall St. Journal as doing a gross business of $47,000,000 per annum. 
The business for August showed a gain of 5 per cent over July and 
60 per cent more than for August, 1908. Sales have been especially 
good during the past year in cables, electrical machinery and general 
electrie light supplies. 

WESTINGHOUSH MACHINE Co., Pittsburg, Pa., recently installed four 
Westinghouse vertical 13- by 12-inch gas engines in the Hoboken and 
Passaic plants of the Public Service Corporation of New Jersey for 
boosting the gas pressure in gas pipe lines. These engines operate 
direct connected to Root blowers, delivering gas at a pressure varying 
from % pound to 4 pounds per square inch. : 

Curtss & CuRTIS Co., 8 Garden St., Bridgeport, Conn., maker of 
Forbes patent die stock, reports a decided improvement in business. It 
is running its plant at full capacity in all departments, and recently 
sold two of its largest machines having a range from 4- to 15-inch pipe 
to the Davis Coal & Coke Co., Thomas, West Va., and the Atlantic 
City Electric Light Co., Atlantic City, N. J. 

FRANK B. GILBRETH, 60 Broad St., New York, has been awarded the 
contract for the construction of a_brick and reinforced concrete pub- 
lishing building at Plainfield, N. J., for the Engineering News Pub- 
lishing Co., New York. The structure will be erected from plans by 
Mr. Frederick A. Waldron, 37 Wall St., New York, who has been 
retained as architect and industrial engineer in charge of the mechan- 
ical layout. 

WARREN WHrBSTER & Co., Trenton, N. J., was defeated in its suit 
against C. A. Dunham Co. for infringement of the Webster patents on 
vacuum heating apparatus. The suit was brought against C. A. 
Dunham Co., Marshalltown, Iowa, manufacturer of the Dunham 
radiator traps. The court held that there was no patentable novelty 
in the Webster apparatus, and it simply comprised an aggregation of 
old devices shown in prior patents. 

GisHoLT Macuinp Co., Madison, Wis., ‘manufacturer of drills, 
lathes, boring mills, tool grinders, etc., has opened a sales office in 
the Hudson Terminal Building, Room 1253, New York. The office is 
in charge of Mr. Ellis F. Muther, who is in charge of Gisholt intcrests 
in the Bast. The eastern agency arrangement formerly in effect has 
been discontinued.. Under the new arrangement Gisholt business will 
be given the closest attention by Gisholt experts. 

CLEVELAND AUTOMATIC MACHINE Co., Cleveland, Ohio, is from four 
to six months behind on deliveries of automatic screw machines, 
having so many orders on hand that February 1, 1910, is the best 
delivery date that can be offered now. At the present time from 225 
to 265 machines are actually under construction and about 400 to 
500 are ordered which will follow as fast as possible. The condition 
of business is as good as the company has ever experienced since it 
has been manufacturing automatic machines. 

NATIONAL MACHINE & Toot Works, Rockford, Ill., succeeds _ the 
firm of Dalin Bros., manufacturers of hand milling machines. Bdwin 
Cedarleaf and O. J. Sundstrand have purchased the business and will 
continue to manufacture hand milling machines, and will do die and 
tool work and build special machinery. Messrs. Cedarleaf and Sund- 
strand are experienced machinists and machine designers and have 
improvements ready to incorporate in the hand milling machine. The 
new company desires to make connections for representation both at 
home and abroad. 

ALFRED THOMPSON, 71 Broadway, New York, who has had much 
experience in South American trade, prophesies that the next ten years 
will be a Latin-American decade, and that the material economic, 
intellectual and political advancement to be witnessed in South 
America will rival that which has been accomplished in the United 
States. The country is gifted with a great variety of climates and 
resources, navigable rivers, long extent of coast line, and other natural 
advantages of incalculable value. American manufacturers should » 
awaken to the potential possibilities for trade in this vast domain. 

NIAGARA MACHINE Too. Works, corner Jefferson, Superior and Ran- 
dall Sts., Buffalo, New York (formerly the Niagara Stamping & Tool 
Co.), has purchased a seven-acre plot adjoining the N. Y. C. Belt Line 
in Buffalo, and on it will erect a group of modern buildings in which 
to carry on the manufacture of machinery for working sheet metals, 
including presses, squaring and rotary shears, tinsmiths’ tools, ete. 
The new plant will provide the company with superior facilities for 
carrying on its business, which has been developed during the past 
thirty years, and which will soon exceed the limits of the present quar- 
ters. In the new plant ample facilities will be provided for taking 
eare of domestic and foreign trade. 

NATIONAL AIR FILTER Co., 100-201 E. Madison St., Chicago, Tll., 
manufacturer of electric air-purifying apparatus, has installed in 
the air ducts of the Chicago Public Library an ozone generator system 
for the purpose of purifying the air and deodorizing the thousands 
of volumes, books, papers and periodicals contained in that large 
building. ‘The apparatus has a capacity sufficient for ‘“ozonizing” 
15.000 cubie feet of air per minute. The apparatus is operated from 
a feed wire of 110 volts which is connected to a step-up transformer 
discharging the current at a voltage of 7,000 into a series of electrodes 
through which the air passes. The current consumption for 10,000 
cubie feet of air per minute is only 660 watts. 

WHEELER CONDENSER & ENGINEERING Co., Carteret, N. J., has im- 
proved the design of its surface condenser so that the coefficient of 
heat transferred has been increased from between 200 and 300 B.T.U. 
per square‘ foot to between 800 and 900 B.T.U. per square foot per 
hour per degree F. average difference of temperature between the 
steam on one side of the surface and the water on the other. The 
importance of this increase is tremendous, especially to designing 
engineers of large power stations located on expensive land. It means 
that the condenser surfaces necessary are reduced from 2% to 1 foot 
per rated horse-power, and removes one of the great obstacles to the 
steam turbine, 7. e., the excessive cost of condenser equipment required 
to give the high vacuum necessary for good economy. 
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horse-power transmitted, 
coefficient of friction =0.20 to 0.25 fer greasy leather on iron, 


allowable pressure per square inch of Jeather band 


revolutions of crank-shatt per minute, 
large radivs of friction con 
tangential force acting at radius 
width of clutch leather, in inches. 


mean radius of 
per minute, 
to 8 pounds, 


f= total normal pressure between cone surfaces, in pounds, 


Rh, = outside radius of leather band, in inches. 
R2= inside radius of leather band, in inches, 
a= angle of clutch surface with axis of shatt 


1909, BY THE INDUSTRIAL PRESS, NEW YORK 
fg = small radius of friction cone, in inches, 
R= spring pressure, in pounds, 


Contributed by C. A. Schaefer 
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A NEW ENGINE PILOT TRUCK 


CHARLES R. KING* 


CONOMY of weight and space has been the purpose in 
E the introduction on several European railway systems 
: of a new form of pivoting pilot truck for locomotives, 
in which a sort of Bissel two-wheeled truck is combined with 
one of the pairs of driving wheels, thus constituting a four- 
wheeled truck with all its advantages. 

Trucks built on this principle have been used for many years 
on south German railways where they were first introduced by 
Herr Von Helmnholtz of the firm of Krauss of Muenchen in 
Bavaria. Recently this type of truck has been much improved 
by Cavalier Giuseppe Zara of the State Railways of Italy, and 
it has proved to be very satisfactory in other countries 
besides. 

The accompanying engraving shows the details of the con- 
struction of a Zara type truck as adopted by the Federal Rail- 
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The latest type, herewith illustrated, differs from the Italian 
in having springs acting against the sides of the pilot truck 
frame, in place of swing links, these springs each having 
an initial tension of from 2,200 to 3,300 pounds. The truck 
frame is now made much more fiexible by attaching it to only 
one point on the box-casing of the front driving axle, and the 
attachments are always spherical to prevent strain. The pivot 
center, the side-rod pins, and the axle boxes. themselves, all 
have spherical surfaces as designed by Signor Zara of the 
Italian State Railways. : 

In actual service, these elastic arrangements of the rolling 
gear are found to be particularly suited to the very crooked 
lines of railway quite common in Italy and Switzerland, where 
trains are daily run at 55 miles per hour through series of 
snake-like loops, buckles and turns having only 1,000 feet 
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Zara, Type of Pilot Truck adopted by the Federal Railways of Switzerland 


ways of Switzerland. This truck has been applied to thirty 
locomotives of the 2—6—0 type by the Locomotiv-u. Maschinen- 
fabrik of Winterthur. The improvement consists in the pro- 
vision of springs by means of which the pivoting center of the 
truck is forced back into its central position whenever the loco- 
motive emerges from a curve onto a straight line. 

Briefly, it may be explained that the Helmnholtz conjugated 
truck has a rigid center, and when the locomotive enters a 
curve the small front wheels turn about this center, while the 
rear end of the truck, attached to a box casing on the driving 
axle close up to each driving box, moves the driving axle 
laterally in correspondence with the radial movement of the 
front pair of wheels and always in an opposite direction to 
each other. 

The Italian type adopted in Italy differs, in that the center 
of the truck is not fixed, but swings laterally upon the links 
by which the main frames are suspended from it, consequently 
the return-action of the two frames, in due alignment with the 
rails, is due to the action of gravity. 


2 5 See eee 
* Address: Staple Hill Park, Staple Hill, near Bristol, England. 


radius, and with perfect ease. The question of dead weight is 
also of very great importance owing to the restricted axle load 
of under 15 tons. The saving of weight by the use of the con- 
jugated four-wheeled truck is two tons, and those two tons 
saved enable the use of larger boilers without increasing the 
total weight of the locomotive. 

Such has been the success of the conjugated pilot truck in 
Italy, that the ordinary four-wheeled truck has been totally 
abandoned in current practice. For exceptionally heavy loco- 
motives, in proportion to the power available (as for instance 
single-expansion engines using superheated steam), it appears 
most probable that the four-wheeled truck will have to be rein- 
troduced in the course of a year or two, but in awaiting these 
experiments with single-expansion locomotives, and for which 
the trunk lines will have to be strengthened in order to carry 
loads of tw@ tons extra per axle, the two-wheeled truck, in 
combination with the compound system, enables engines to be 
designed with the minimum wheel-base and the minimum 
weight per horse-power that it is possible to obtain in a rail- 
way locomotive. 
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CHAIN-MAKING EXTRAORDINARY IN A 
SCRAPLESS PRESS-ROOM 


CHESTER L. LUCAS* 


WHNTY-FIVE thousand links of steel sprocket chain, 
automatically punched, formed and assembled complete 
in one day of.10 hours! This is the remarkable, though © 


everyday performance of each of the many automatic chain” 


presses in the factory of the Locke Steel Belt Co., of Bridge- 
port, Conn., manufacturers of steel belt or sprocket chain. 
This chain is made primarily for two classes of work: 
agricultural machinery, such as planters, mowing machines, 
harvesters, etc., and for conveying and elevating machinery 
in the mining, grain and other similar industries. The chain 
is made to meet all requirements, being made in varying 
sizes from % to 3 inches in width, and in thicknesses from 
0.045 to 0.250 inch. During the making of this chain not an 
ounce of the stock is wasted in scrap, excepting a small “scal- 
lop” at the beginning and another at the end of each coil of 
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triple-action press. At the right of the illustration may be 
seen a roll of stock being fed to the press, and just outside 
of the housings of the press is located the feeding device 
which is patterned after the familiar grip feed. The main 
point of this feed is its positive action, which is absolutely 
necessary on account of the construction of the dies them- 
selves. If, for example, the stock and partly completed links 
should, through failure of the feed, be advanced but half the 
required distance, the dies would be badly damaged at the 
next stroke of the press. Fig. 2 shows the feed in cross sec- 
tion, and its operation is as follows: As the connecting-rod 
A descends (actuated by a crank on the driving wheel) it 
causes link B to recede, carrying with it part C, which upon 
reaching lug D, pulls back the feed finger # in conjunction 
with slide F, of which it is a part. When the end of the 
stroke is reached, the forward motion throws the feed finger 
E with its jaw, into the stock, forcing it hard against the 
corresponding jaw in the slide beneath the stock. Between 
these two jaws the stock, with the whole slide, is carried for- 


Fig. 1. Automatic Chain Press and Reel upon which Finished Chain is wound 


steel. The part of the link which is punched to form the 
opening in the center is curled around and serves to connect 
the link with the one following. Thus, 100 feet of steel ribbon 
enters the press from one side and emerges on the other side 
as 95 feet of completed chain—the slight shrinkage being due 
to the bending of the steel in forming the link. The steel used 
is of low carbon, and comes in large coils ready for the press, 
having been rolled to the right width for the size chain into 
which it is to be made; therefore all sharp edges that would 
result from sheared stock are eliminated. The chain is easily 
parted at any desired point by simply bending a link back- 
wards as far as possible and slipping it out edgewise. 


The Automatic Chain Press 
The principal feature of the making of this chain isthe 
automatic chain press shown in Fig. 1. This type of machine 
was specially designed and built for the work, and as the 
results will testify, it has been highly satisfactory. In gen- 
eral, it resembles and in fact is, a heavy, powerfully-geared, 
* Address: 


Saugus Station, Lynn, Mass. - 


ward the distance required to form one link. To prevent the 
slide # from moving forward before finger # has gripped the 
stock, a spring pressure plate G@ is provided which bears 
against the slide. Before the steel ribbon enters the feed, it 
passes between a set of straightening rolls that effectively 
removes any kinks or dents that would interfere with the 


action of feed or dies. ; 


The Dies 


The dies used in this chain press are very interesting. 
Although of a modified design, they are after the style of the 
ordinary follower die; several operations of the chain mak- 
ing being performed upon as many different sections of the 
stock at each stroke of the press. Another noticeable feature 
is that all wearing parts, such as punches, scoring chisels, 
etc., are so arranged in the dies that they may be easily re- 
moved without interfering with the rest of the dies, thus facili- 
tating adjustment and renewal. The bodies of the first chain 
dies were made of tool steel; later machine steel was used, 
and at the present time machine steel case-hardened to a 
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depth of 1/16 of an inch, is giving better satisfaction than 
either the unhardened machine steel or the tool steel. 

The press tools for the making of the chain are shown in 
Figs. 3 and 4; these may properly be divided into four parts: 
the punch A, which is held and operated by the main ram 
of the press; the plate (or stripper) B, which is held and 
operated by the cam-slide; the principal die C (also shown in 
plan view in Fig. 4) fastened to the bed of the press; and 
the finishing die D held and operated by the triple-action 
mechanism beneath the bed of the press. The function of 
plate B is to hold the body of the chain while punch A with 
its sections b, c, e, h and j are performing their work on the 
links and also while finishing die D is at work on the under 
side of the stock, connecting the links. Just before punch 
A does its work, plate B is clamped upon the stock by means 
of a cam-slide, and held there until the upward stroke re- 
leases it. 

After leaving the straightening rolls, the stock enters the 
feeding mechanism already described, and by it is advanced 
the length of one link under the dies. The first stroke of the 
press forms the stock over the rounding projection a in the 
die; at the same time, on the under side of the stock, scoring 
chisels 6, in the die meet scoring chisels b in the punch, on 
the top side of the stock. While the hump is being formed 
over a, the scoring chisel c, located at the top of the hump 
in the punch, does its work, making a cut clear across and 
half way through the stock, to facilitate the separation of the 
links in a succeeding operation. The result of this stroke of 
the press is indicated by the letters A in the illustration, Fig. 


Q 


Ps 
ah | FERC 


STRAIGHTENING 


WS SS 
Ct} 
NUS ‘ ARS < 5 
NJ %, \ RA Qay MAX SW \ 
\ RRQ QQ ne SY MO 
~— ~ \ 
OF tAp si ~ \ 
SLA \ 
try 


Machinery, N.Y. 


Fig. 2. Positive Feeding Mechanism which advances the Stock the 
Length of a Link at each Stroke 


5, which shows the appearance of the top and bottom of the 
stock. While the upward return of the press is under way, 
the feed is advancing the stock another link’s length forward, 
bringing the hump just formed into position over projection 
d in the die. When the press comes down on the second 
stroke, scoring chisel e, in the die and e in the punch make 
opposite cuts that connect the first two cuts made, near their 
rear ends, thus outlining three sides of what is to be the open 
space at the center of the link. With this stroke, figure 
punch f, located in plate B, stamps the size of chain into each 
Side of the face of the link. This stroke leaves the stock in 
the condition shown at B, Fig. 5. 

The semi-completed links are again forwarded one length, 
bringing the first hump over shearing knif~ g in the die. On 
the third down-stroke section h in the punch separates the 
stock on the short scored cross line and pushes it in either 
direction into the die cavity i. This step is plainly shown at 
C. The stock is advanced again for the final operation of 
completing and connecting the links. As the punch descends, 
section j separates and pushes well down into the die, the 
center of the link, which operation takes but little pressure, 
as it has already been deeply scored on both sides. Simul- 
taneously, section k of plate B severs the link where it has 
been previously scored. At this point, inverted punch D, 
operated by the triple-action mechanism beneath the press 
bed, receives the link tongue in the section » and then rises, 
pushing the link tongue upward and through the center of the 
link ahead. At the end of its upward journey the tongue strikes 
the depression in plate B, which rounds it nicely into 


RAILWAY MACHINERY 


177 


shape, thus connecting it with the forward link and com- 
pleting the operation of making the chain. A projection | 
is placed in this recess to prevent the link from entirely 
closing, which would make separation of the completed links 
impossible. _During the linking operation, the balance of the 
stock, outside of the opening, is held py plate B against pro- 
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Fig. 3. The Dies used in the Chain Press 


jection m and the rest of the die. Stop o is added to the dies 
to insure that the finished chain is pulled from the dies but 
one link at each stroke of the press. As the link nearest com- 
pletion is severed from the balance of the stock, it is plain 
that it would be pulled too far by the winding mechanism 
if stop o did not drop into the opening of the preceding link 
and hold the link following in position for the linking 
operation. 

While the operations just described have been taking place 
on the first link other links have of course been started, so 
that at each stroke of the press four different links are under- 
going the various operations and one link is completed and 
connected with the finished chain that is being wound on the 
reel at the left of the press. 


The Reel 


As the completed chain leaves the press it passes under a 
cam-lever and thence to the reel at the left of the press, as 
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Fig. 4. Plan View of the Die shown in Fig. 3 


shown in Fig. 1. The solving of the winding problem was 
not as simple a matter as it would at first appear. To begin 
with, the reel weighs over 100 pounds empty and wound with 
chain, over 500 pounds; therefore the mechanism must be 
strong and simple, especially as the weight is constantly 
changing. Secondly, at the starting of the empty reel only 
about two feet of the chain is wound in one revolution, but 
when the reel is nearly filled, from eight to ten feet are 
wound in one revolution, consequently the reel winding must 
be intermittent. Thirdly, adequate means had to be provided 
for winding the chain in even layers in order that it might 
be easily unreeled in subsequent handling. 

The reel is about three feet in diameter and made of heavy 
iron with the sides perforated to reduce the weight as well 
as to allow the oil better circulation in the tempering bath, 
which will be described later on. In use, the reel is sup- 
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ported on four small rollers at the base of its support; the 
rear set acts as driver and transmits the power for turning 
the reel. When the lever at the side of the reel is thrown 
down, the rear set of rollers drops back and allows the reel to 
roll out of the frame. The scheme for obtaining the inter- 
mittent motion to the reel-winding is simple. To the driving 
mechanism (which by the way is operated by power conveyed 
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is fitted with cone pulleys to regulate the speed at which the 
chain passes through. ; 

With a line of red hot chain constantly entering the hard- 
ening tank, it does not take long to heat the water. To keep 
the water cool, a large supply pipe is steadily emptying cold 
water into the tank and at the side is an overflow pipe to 
One little kink on this machine 


carry away the warm water. 


MACHINERY NY 


Fig. 5. The Four Successive Steps in making the Chain, and the Completed Links 


from the press by a Locke steel chain) is added a friction 
clutch, controlled by the cam-lever under which the chain 
passes on its way to the reel. When the chain is being wound 
too fast, it pulls up against the cam-lever, which by this 
upward motion disengages the friction clutch and stops the 
reel. After enough chain accumulates to allow the lever to 
drop and thus engage the clutch, the reel starts again. The 
chain is wound in even layers by the screw at the top of the 
reel which is made with a double (forward and reverse) 
thread. The carriage over which the chain passes is thus 
guided slowly backward and forward as the reel is wound, 
thereby producing a regular and evenly wound reel. 


The Hardening Furnace 

In many respects the most interesting part of this chain- 
making plant is the hardening room. To this department 
the reels of completed chain are brought, and by means of 
hardening furnaces like those shown in Fig. 6, the soft steel 
links are automatically hardened. As each link receives. the 
same heat for the same length of time and is quenched in a 
bath of never-varying temperature, it is obvious that each 
link of the chain must be thoroughly and evenly hardened. 

The illustration Fig. 7 shows a sectional view of the fur- 
nace and tank. The incline is lined with firebrick and the 
heat is supplied through four ,burners B which burn crude 
petroleum. The chain leaves the reel at the base of the fur- 
nace and passing over the sprocket wheel A enters the incline, 
through which it passes at the rate of from 6 to 10 feet a 
minute, entering the hardening tank shown at the foot of 
the incline in a bright cherry red heat. After dropping deep 
into the tank the chain is brought up and over sprocket 
wheel C and thence to the reel where it is wound in the 
manner already described. By referring to the illustration, 
it will be noticed that from the time the chain leaves the 
sprocket wheel A at the top of the furnace, until it reaches 
the sprocket wheel C at the end of the hardening tank, it 
comes in contact with nothing except the red-hot firebrick and 
water. In this way it is plain that there can be no danger 
of the hot links being stretched and thereby affecting the 
pitch of the chain. Provision is made for adjusting the heat 
in the furnace to suit large or small chain, and the machine 


deserves mention, and that is the utilizing of the exhaust 
heat to dry the chain as it comes out of the tank, dripping 
wet. As in the other reel drives, the power for this machine 
and its reel is transmitted by chain similar to that under 
process of making. 
Tempering 
The hardened chain which is of course very brittle in 
its extreme hardness, now undergoes the tempering process. 


Fig. 6. Chain passing from the Reel into the Hardening Furnace 


Great vats of neatsfoot oil are heated to a temperature of 
620 degrees F. and into these the full reels of chain are low- 
ered by means of cranes. In this hot oil the reels are left 
for half an hour, which reduces the temper to a point where 
the steel has its maximum toughness. Next, the reels of 
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chain are placed on an iron plate which is kept continuously 
hot, and upon this plate they are left until the adhering oil 
is baked hard upon the surface of the chain. 


Inspection 
The tempering operation really completes the chain, yet it 
is put through a very rigid test which precludes the chance 
of a single defective link escaping. Fig. 8 shows a view of 
the testing department and testing apparatus. Here the chain 
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Fig. '7. Sectional View of the Automatic Hardening Furnace 


is separated into 10-foot lengths or, if required, into special 
lengths, as may be seen in the background. Each of these 
lengths is stretched out upon the testing bench and compared 
with a standard 10-foot length of the same pitch. If it 
agrees within the required limits, one end is held by 2. keok 
at the end of the bench and the other end attached to the 
testing apparatus shown. The main lever of this device is 
studded with pin holes, and by means of a pin and different 
weights the required testing pressures can be applied to the 
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Fig. 8. Department where the Chain is tested 


various sizes of chain. It is then again compared with the 
standard to detect stretching. As the chain is drawn from 
the reels, it is pulled through a series of sprockets to dis- 
cover any stiff or otherwise faulty links that may be in it. 
Each and every link undergoes this exacting examination, and, 
as two men will put 20,000 feet of the chain through the 
various tests in one day, the process is not as slow as it would 
at first seem. 

It is not necessary to apply oil to the chain prior to ship- 
ment, as the oil tempering operation Jeaves the chain with 
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a film of oil, baked on, which not only protects the steel from 
the action of air and water, but gives the chain a durable 
glossy black finish that satisfactorily completes the manu- 
facture of a superior sprocket chain. 

* * * 


GERMAN FOUR-CYLINDER COMPOUND 
ADHESION AND RACK LOCOMOTIVE 


FRANK C. PERKINS* 


The accompanying illustration shows the construction of 
the Benguella rack locomotive Marquis De Soveral as con- 
structed on the Riggenbach system in Germany by the Masch- 
inenfabrik Hsslingen. This rack locomotive was constructed 
for a gage of 3 feet 6 inches (1,067 millimeters). It is pro- 
vided with a tender when in service, having a tank capacity 
of 3 tons of water and a coal bunker capable of holding one 
ton of fuel. This engine was designed for rack and adhesion 
service and weighs, empty, 37.35 tons, and in working order 
45.34 tons. The boiler was designed for operating at a pres- 
sure of 200 pounds per square inch, and it has a grate area 
of 1.864 square meters while the fire-box heating surface is 
9.25 square meters. The total heating surface outside is 
105.228 square meters, and inside 95.412 square meters. The 
heating ‘surface of the fire tubes outside and inside, respec- 
tively, is 97.568 square meters and 87.752 square meters. The 
rack driving wheel on this engine is 0.955 meter in diam- 


eter, while the six coupled driving wheels are 1.015 meter. 


Four-cylinder Compound Adhesion and Rack Locomotive. Weight 
in Working Order, 45 tons 


The front and middle driving wheels carry 12 tons each, and 
the rear driving wheels 11.78 tons. The trailing wheels each 
have a diameter of 0.738 meter, and they carry a load of 
9.56 tons. ~The total wheel base is 4.95 meters. 

x * #* 


In an article in the Iron Trade Review, Mr. O. M. Becker 
compares the efficiency of high-speed steel milling cutters 
with those of carbon steel. It is stated that in experiments 
undertaken, a high-speed steel cutter would cut at a surface 
speed of 82 feet per minute with a table travel of 27 inches 
per minute, milling 6,800 linear inches before regrinding. The 
best results obtainable under the same conditions with a 
carbon steel cutter were 1,300 linear inches before regrinding 
with a table feed of 15 inches per minute. The carbon steel 
cutter required five grindings during the time the high-speed 
steel cutter required to be ground but once. Besides, it is 
pointed out that the life of a high-speed steel cutter outlasts 
the carbon steel cutter from 5 to 20 times. In view of the 
fact that doubts have been expressed as to the value of high- 
speed steel for milling cutters, these reports of actual experi- 
ments are of considerable interest and importance. 

* * * 

Attention is called in the Scientific American to the fact 
that the Walschaerts valve gear was in use in this country 
as early as 1864. In that year the Lehigh Valley R. R., 
in taking over the plant of a smaller road which it had ab- 
sorbed, secured two locomotives built by the Niles Locomo- 
tive Works of Cincinnati, which were equipped with the Wal- 
schaerts valve gear. The idea that the Walschaerts valve 
motion is of recent origin is ‘erroneous. It has been in use 


‘in Europe continuously for the last fifty years, although it 


has but recently been introduced on a large scale in this 
country. 


* Address: Erie Co. Bank Bldg., Buffalo, N. Y. 
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COMPRESSOR DESIGNING—THE DISTRIBUTION 
OF THE LOAD 


FRANK RICHARDS* 


The air compressor shown in Figs. 1 and 2 may be regarded 
as a standard machine for the special line of work for which 
it is adapted. There is that which is picturesque for the 


engineer as well as for the landscape gardener, and this is 
a picturesque and interesting machine, embodying a number 


Fig. 1. io ger pe bend Three-stage Air Compressor, designed to compress to 1000 pounds per square inch 


of details of ingenious design which are well worth consid- 
ering. The compressing of air is not in any case as simple 
an operation as the pumping of water, and when high pres- 
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parts, the arranging of all for ready accessibility when wear 
or accident makes it necessary, constitute in all an intricate 
problem, the solution of which is well worth looking into. 
Nothing, of course, is final, and everything achieved is a 
challenge to surpass it, so that doubtless later there may be 
a better machine than this, or than any we now know of, 
and we must note its points of excellence while we may. 

This is a three-stage air compressor designed to work to 
1,000 pounds gage pressure, with a free air capacity of about 

50 cubic feet per minute. It is a 
power-driven machine, the type of 
power application being according to 
circumstances. As here shown it has 
a pulley for a belt drive, but it may 
also be driven by a chain, gearing, a 
Pelton wheel on an extension of the 
shaft, or by a direct-connected electric 
motor. 

The dimensions of the cylinders are: 
8-, 5- and 28-inch diameter, respec- 
tively, by 8-inch stroke, and the nor- 
mal speed is 150 revolutions per 
minute, giving a piston speed of 200 
feet. The low-pressure, or intake, cyl- 
inder is double-acting and the other 
two are single-acting. The three cylin- 
ders are in a straight axial line, one 
piston-rod extending from the cross- 
head through all the pistons. The low- 
pressure cylinder is between the other 
two, the intermediate cylinder being 
in front, or toward the crank, and the 
high-pressure cylinder at the back. 
The pistons of the intermediate and of 
the high-pressure cylinder are, in fact, 
plungers on each side of the low- 
pressure piston. The working area of 
the low-pressure piston on each side is, therefore, only that 
portion of the piston which surrounds the plungers, and these 
areas are quite different on the two sides of the piston on ac- 
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Fig. 2. Sectional View or the Three-stage Air Compressor 


sures are required, inyolving, as in this case, multiple stage 

compression, the problem of equitably apportioning the work 

and the effect for each step of the operation, the providing 

for the easy flow and the efficient cooling of the air between 

the stages, the reduction of machine friction to a minimum, 

the providing for the proper lubricating of all the working 
* Address: 229 W. 135th St., New York. 


count of the different plunger diameters. This arrangement 
gets rid of all cylinder heads or partitions and stuffing-boxes 
between the cylinders. The only stuffing-box for the entire ma- 
chine is that in the head next to the crosshead and opposed to 
the working pressure of the intermediate cylinder. The piston 
rings are the only packings required besides this one stuffing: 
box. The packing) rings for the low-pressure and the inter- 
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mediate pistons are sprung into grooves turned in the solid 
metal. In the high-pressure piston or plunger the grooves 
are not turned in the solid but are formed by removable sec- 
tions which fit the piston-rod and also the cylinder bore, and 
which are cut away at the outer corner to form the grooves 
for the rings. When the main portion of this piston is in 
place in the cylinder, a packing ring is slipped in to fit against 
it; one of the movable sections of the piston is then slipped 
in against this, then another ring, then ‘another piston sec- 
tion with a washer and nut outside, which secures all. The 
middle or low-pressure piston has a taper fit on the rod, and 
is secured by a nut outside the intermediate plunger, which 
thus locates it precisely and holds it securely. 

The actual working clearances of one of these compressors, 
as determined by the inspector, were: for the low-pressure 
cylinder, 3/32 inch and 3/32 inch; intermediate cylinder, 
1/8 inch; high pressure, 1/8 inch. The distribution of the 
pressures and the apportionment of the work of compression 
throughout the cycle of operations of this compressor are 
such as-to make the work for each stroke nearly the same. 

On the forward stroke, or with the pistons moving toward 
the crank, the low-pressure piston and the intermediate piston 
are both compressing to their respective pressures, and the 
receiver pressure against the high-pressure plunger is assist- 
ing; that is, its thrust at practically constant pressure is to 
be deducted from the total work done by the other two pis- 
tons. On the backward stroke, the low- and the high-pressure 
pistons are compressing, and the receiver pressure against 
the intermediate piston is assisting in the work. By calcula- 
tion based on the assumption that the compression is adia- 
batic, it is found that the horse-power required for the for- 
ward compression stroke of the low-pressure cylinder is 2.79, 
and for the same stroke of the intermediate cylinder, 8.52 H.P. 
The total horse-power resistance for the forward stroke is 
8.52 + 2.79 = 11.31 H.P. The intake pressure against the 
high-pressure plunger which is approximately constant, is 
sufficient to develop 3.13 H.P. which is to be deducted from 
the working horse-power of the other two cylinders, giving 
us as the net horse-power for the forward stroke 11.31— 
3.183=8.18 H.P. For the back stroke of the low-pressure 
piston the horse-power resistance equals 4.17 H.P., which is, 
of course, greater than for the forward stroke, because of 
the increased piston area. The resistance for the working 
stroke of the high-pressure cylinder equals 8.93 H.P., giving 
a total for both the low- and high-pressure cylinders of 4.17 + 
8.93 — 13.10 H.P. From this it is necessary to deduct the 
power due to the intake pressure against the intermediate 
piston, which is found to be 3.13 H.P. The net power for 
the back stroke then will be 13.10 — 3.13 + 9.97 H.P. 

‘While the work of the two strokes is so nearly equal, that 
of the back stroke is the larger, which is at it should be, as 
this occurs on the thrust of the connecting-rod instead of on 
the pull. A sufficient reduction of the terminal delivery 
pressure would equalize the work for the alternate strokes. 

As before stated, adiabatic compression is assumed in each 
cylinder, with efficient intercooling between the stages. The 
cylinders are all very completely water jacketed, so that the 
temperatures of the working surfaces are kept down, and 
satisfactory lubrication is maintained, but there is little cool- 
ing effect upon the body of air in the cylinders during the 
operation of compression. The circulation of the cooling 
water is accomplished by a single continuous flow through 
both intercoolers and all the water-jackets, there being no 
places where the water can remain without change. The 
efficiency of the intercooling is sufficiently indicated by the 
fact that the temperature of the air leaving the second inter- 
cooler and entering the last compressing cylinder was found 
upon a prolonged test to be the same as that of the initial 
intake or 70 degrees, and the temperature of the air as 
finally delivered, there being no after cooler, was 188 degrees. 
The final temperature for perfect adiabatic, single stage com- 
pression to 1,000 pounds would be above 1,250 degrees, which 
would be prohibitive in practice. 

This compressor will be found to be an extremely simple 
one, when the complication of function is taken into considera- 
tion. 


RAILWAY MACHINERY 


181 


CALCULATING THE SIZE OF BLANK FOR 
ROLLING SCREW THREADS 


J. F. SPRINGER* 


There are some interesting problems connected with screw 
threads which come into prominence when we take up the 
question of forming them, not by a cutting operation, but by 
a rolling process. In the process of thread rolling there is 
no cutting of the groove; the whole procedure depends upon 
pressing the metal down at one point and permitting it to 
protrude at another. There are no chips.. The amount of 
metal with which one begins is the amount with which one 
ends. When cutting a thread in the lathe, the gage of the 


thread is the same as the gage of the blank; but this is not 
the case in thread rolling. The thread here projects out be- 
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Fig. 1 


Fig. 2 


yond the original surface, so that to make a screw thread of 
a particular gage, it is necessary to use a blank of less diam- 
eter. But how much less? To answer this question, it is 
necssary to determine just how much material is contained 
in a screw thread. 

Before taking up this question in a mathematical way, it 
may be well to point out how it might be solved experi- 
mentally. Suppose we wish to ascertain the exact volume of 
a sharp 60-degree V-thread 34 inch in diameter, 10 threads per 
inch. Taking a %-inch rod of some homogeneous material, 
we first weigh it accurately. We next cut the required 
thread in the lathe, and measure the length of rod thus 
threaded. We may now weigh the rod again. The difference 
between this weight and the former one is evidently the 
weight of material removed in forming the groove. To get 
the weight of the thread itself, we may now turn off the 
threads and weigh the rod after the threads have been turned 
off. Still another method of getting the volume of the thread 
depends upon the fact that the groove and thread combined 
form a cylindrical shell whose volume may easily be calcu- 
lated (by subtracting the volume of the cylindrical core from 
that of the blank before threading). Therefore, when once 
we have ascertained the volume of groove or thread, the vol- 
ume of the other may readily be obtained from the combined 
volume by subtraction. All methods of cutting and weigh- 
ing, however, require very delicate scales and careful ex- 
perimentation; besides, they have to be repeated for every 
size. 

It is important, then, to consider how we may approach 
this subject mathematically. The simplest thread to calcu- 
late is the square thread. In this thread the amount of 
metal removed is exactly the same as that left in the thread. 
Consequently, to get the volume of either thread or groove, 
we calculate the volume of the cylindrical shell, between, the 
core of the bolt and the original cylinder of the blank, and 
then divide by 2. Suppose the diameter of the blank is 2 
inches and the depth of thread is 0.2 inch. Then the radius 
of the blank is 1 inch, and that of the core 0.8 inch. If the 
length of the threaded portion is 3 inches, we have for the 
shell: 

wX 1?:X 3—a X 0.8? X 3 = 38.393 cubic inches. 

As thread or groove is one-half the shell, we have, for 
either, the value 1.697 cubic inch. 

If there are eight threads to the inch, then there are alto- 
gether in the three inches of length a total of 24 threads. 
Consequently, the volume of a single thread passing once 


* Address: 625 W. 135th St., New York City. 
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1.697 


around the screw is = 0.071 cubic inch. 


Now let us consider the case when square grooves and 
square ridges run around the bolts in planes perpendicular 
to the axis. Just as before, the volume of the ridges is just 
equal to that of the grooves, provided that ridges and grooves 
are the same in section. We must, however, have an equal 
number of grooves and ridges in order to calculate correctly. 
In three inches we should have 24 ridges and 24 grooves. 
Consequently, as before, we find that a single ridge or groove 
has a volume at 0.071 cubic inch. Consider now what this 
means. Provided the cross-section is the same in both cases, 
a square thread has the same volume whether the thread is 
a ridge in a plane at right angles to the axis or whether it 
winds as in a screw. This is a very important conclusion, 
as upon it depends our method for the calculation of other 
styles of threads. It does not matter, then, how much or how 
little a square screw thread is inclined, its volume is ever the 
same, provided no change in the axial section is made. To 
determine its volume, accordingly, we take it in its easiest 
position—that is, when it is a plain annular band. We can 
easily calculate this, by finding the volume of a cylinder whose 
base has the same diameter as the thread and whose height 
is one-half the pitch. From this we subtract the volume of 
the cylinder whose height is one-half the pitch and whose 
diameter is that of the thread less twice the depth of the 
thread. The difference between these two volumes will be 
the volume of one thread passing once around the screw. Let 
2R be the diameter of the original blank, p the pitch, and d 
the depth of thread. If we denote the volume of one con- 
volution of square thread by V, we may write 


1 a 
v=o[ nw Re? p —r ap] —=—7p (2Rd—d@) (1) 
2 2 


Let us now inquire whether this principle that the volume of 
a convolution is independent of the inclination of the thread 
is true for the ordinary V-thread. In Fig. 1 is represented in 
axial section a 60-degree V-thread. We may divide this tri- 
angle by a series of lines all parallel to the base and equally 
distant from one another. We further divide the several 
bands into which the triangle is thus divided by vertical lines 
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Fig. 3 
into small squares all equal to each other. We have as the re- 
sult a multitude of square screw threads. With the exception 
of the helical strips, one at the summit and one at each end of 
a row of squares, the cluster of little square threads will 
‘make up the large V-thread. 

We now proceed to reduce the size of the section of the 
little square threads. Each one is made smaller, but each is 
kept square and all are kept equal. To do this, all we have 
to do is to draw all the lines closer together. The sum 
of the squares is now more nearly equal to the V-section, 
and the cluster of the small square threads becomes more 
nearly equal to the V-thread. If we continue to make the 
squares smaller, we get closer and closer to the V-section, and 
the cluster of square threads gets closer and closer to the 
V-thread. As there is no limit to our process of reducing the 
squares and, therefore, no limit to the closeness with which 
the resulting cluster of square threads approximates the V- 
thread, we conclude that the rule for square threads holds 


. same V-section. 
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for the full V-section and the full V-thread. That is to say— 
we conclude that the volume of a V-shaped convolution may 
ba found by ascertaining that of an annular ring having the 
This is a very important conclusion. 

A little consideration will soon convince one that precisely 
the same rule applies to any style of thread. For, by the 
same system of approximation, we may reach the same result. 

Let us now dérive the formula for the volume of a sharp 
V-thread. In Fig. 2, let a be the angle of the thread, p the 
pitch, d the depth, and R& one-half the outside diameter. We 
must calculate the volume of an annular ring having the tri- 
angle BCF as its axial section. The volume of the annular 
ring may be determined by adding together the two conical 
frustums generated by rotating ABCD and ABFE on ED as 
axis and then subtracting the cylinder generated by rotating 
FCDE on the same axis. We may write: 

Frustum ABCD = 

1/3 X t/2p [4 + 7 (R— ad)? + 7 Bh gy 

Frustum ABFE = 

1/3 X 1/2p [7 + 07 (R— dd)? 4+ 7R (R— @)]. 

Cylinder FCDE =p r (R—d)*. 

Consequently, denoting the volume of the convolution of 
the screw thread by W, we have 


Dw pT 
Wa — (ht + (R— 4) + 2 (Re 
(R— 6)? +R (R—O]—p x (Row 

pr 
Tage 0 eT ee 
—6 (R—4)*] 
pr 
eo 
—6FR’?+12Rd—6 d’] 
at, 


Dw D 
Tig fe OLS 
, 3 


par 


We may put this formula in a different form. By referring 
to Fig. 2, we may write 


a GC Vp D 
a2 | |, 08 0 a tan 
2 BG ad 2a 
Substituting this in equation (2), we get 
a 
2@ 7 tan — 
2 
w= [3 R — 2d] (3) 
; vs 
Since tan 30° = ee: we have for the sharp 60-degree 
thread: 
2@71/8 V3 
WwW, = —————__ [3 R — 2d] 
OMNES 
= : @ar([8 R— 2 d] (4) 


Now, just as we found the volume of a convolution of the 
thread by adding two frustums and then subtracting a cylin- 
der, so we may proceed with the: calculation of the volume 
of a convolution of the thread groove. But we may take a 
different course; we observe that a thread convolution plus 
one of its adjacent groove convolutions has a volume equal 
to that of an annular ring whose axial section is the sum 
of those of thread and groove. By taking one-half of one 
adjacent groove and one-half of the other, we may reduce the 
annular ring to a cylindrical ring whose axial section is 
FOCKH (Fig. 2). The volume of this ring is obtained by sub- 
tracting the cylinder formed by rotating EFCD from that 
formed by rotating HHKD. That is, the volume of the ring is 
pr k’—pr(R—d)’=pr (2Rd—@)=pdr (2 R—d). 
If we subtract from this the volume of the thread (equation 
2), we get for the volume X of a convolution of the V-shaped 
thread groove, 
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Xe) Gam (2: fs—— a) — (3R — 2d) 
par 
=— (3R—d) (5) 
3 
a 
ee egy? (ALY 
we have 
: a 
2 @ r tan — 


(3 R — d) (6) 
For the sharp 60-degree thread, we have 
2V3— 
3G == 


Gam (3 F — dad) (7) 


It is interesting to note that with V-shaped threads, where 
the grooves have equal but inverted sections, the volume of a 
groove convolution is greater than that of a thread convolu- 
tion. Thus the groove convolution is (formula (5) ) 


par 
[3 R — d] 
and the thread convolution (formula (2) ) 
pan 
(3 R— 2d) 


The first value is greater than the second. By subtracting, we 
pd*3 


ascertain that the excess of groove over thread is 


In rolling a screw thread, a sharp ridge is pressed into the 
blank. As the metal being operated upon is not easily com- 
pressible, particles move 
away from the advanc- 
{ ing tool, penetrating, 
| 


under the pressure ap- 
plied, into the body of 
the blank; but they can- 
not coalesce with the 
particles against which 
they press; nor can they 


—p—|— 
sensibly find room 
| through compression, 
Thus it comes about 


pressed into a_ steel 
blank accomplishes two 
results. First, it makes 
an indentation or 
groove. Second, it 
forms, indirectly, two 
adjoining ridges with a 
groove between them. 
Without going further 
into the process of 
thread rolling, enough 
has been said to make 
it clear that in thread- 
ing a blank, the lower part of the groove is made by pressing 
suitable tool edges into the blank, and the upper part of the 
thread is due to material forced up out of the blank. Disregard- 
ing minute quantities, this bottom portion of the groove must 
equal in volume the extruded material. In Fig. 83, AB is the 
axis of the blank, PQ represents its original surface, LM marks 
the depth to which there is actual penetration of the form- 
ing dies, and NO defines the height to which there is extru- 
sion of material. The problem that has to be solved is to 
determine 2r, the diameter of the blank, when 2R, the diam- 
eter of the desired screw, is given. The volume, then, of the 
grooves a, b, c, etc. must just equal the volume of the threads 
d, e, f, etc. By formula (3) we may express the volume of a 
convolution of the thread def. We replace d in this formula 
by its equivalent R—vr, and obtain volume of thread convolu- 
tion e (see Fig. 3). 
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: a 
2(R—r)’nr tan — 


(R + 2r) 
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Similarly, by formula (6) wé may express the volume of a 
convolution of the groove b; we must, however, replace R in 
this formula by 7, and @d by D + r — R (see Fig. 3). We 
then have: 


Volume of groove convolution 
a 
2 (D+r—R)? r tan — 
2 


= (2r—D-+R) 


3 
Now thread convolution e must be equal to groove convolu- 
tion bd. : 
a 
2 (R—r)? r tan — 
2 


(R + 2r) = 
3 


a 
2(D + r—R)? r tan— 
2 
(2r—D + R) 
3 

or (R—)? (R-+ 2r) = (D +.7r—R)? (2r—D+R). 

From this we get, after performing the operations indicated 
and collecting 

3 Dr’ = D*'— 3 D*R + 3D R’. 
Dividing by 3D, 


D'—38DR+3R 
<r ee 
3 


r =1/3 V 3 (D?—3DR+3 PR’). (8) 
It will, perhaps, be more convenient to have this formula 
in terms of R and p instead of in terms of R and D. Re- 
ferring to Fig. 3, we see at once that 


p a 
D=— cot — 
2 2 


Replacing, by means of this value, the quantity D in formula 
(8), we get, 


p? a a 
r=1/3, | 3|— cot? — — 3/2 Rp cot — + 3 FP? 
4 2 2 


a a 
r= 1/6.) 2 (root = — 0 np oot = + 12.2) 
2 2 


a 
If a= 60 degrees, then cot —— vy 3, 
2 
and we get, 
r=1/6\/ 3 (3 p'—6 V 3Rp +12 R) 


r—1/24/ pp—2V3 Rp+4 RB (10) 

Formula (10) applies to the ordinary sharp V-thread of 60 
degrees. The value 2r would be the diameter of wire that 
should be used on a thread rolling machine to produce a 
screw thread of an external diameter equal to 2R. Let g be 
the diameter of blank wire and G the diameter of the finished 
screw thread. Then we may write, 


g=V/ P— Gp V3 + @ 


* * * 


(11) 


The result of the working of storage battery motor cars on 
the Prussian state railways has proved so satisfactory that 
fifty-seven new cars have been ordered. The new cars are of 
a double-unit type, consisting of two four-wheeled cars, coupled 
together, having a total capacity of one hundred passengers 
The storage batteries in the new cars are not to be placed 
under the seats as in the previous cars, but located in a com- 
partment projecting beyond the engineer’s cabin. These cars 
are intended for suburban service, and a maximum speed of 
50 kilometers (31 miles) is to be attained. 


* * * 


The railroad commission of Nebraska is reported to have 
ruled that any passenger on any train may ride in Pullman 
cars without paying an extra charge as long as no seat is 
vacant in the ordinary coaches. This is in accordance with 
the practice in several Huropean countries where any pas- 
senger is entitled to ride in the next higher class accommo- 
dation than the one for which he has paid, if seating accommo- 
dations cannot be provided for him in this latter class. 
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SPLICES FOR I-BEAMS AND CHANNELS*t 


A. L, CAMPBELL} 


It often happens, in the use of rolled shapes for structural 
purposes, that the material could be spliced together con- 
veniently and with economy, provided an efficient and reliable 
form of splice were available. 

For example, Fig. 1 shows a side elevation of a long row of 
floor beams, supported every sixteen feet. In such a case the 
row of beams is usually made up of sixteen-foot lengths, sup- 
ported on the cross beams, and with little or no connection 
between their ends. If the floor load is uniformly dis- 
tributed, the maximum bending moment in the floor beams will 


WL 


be at mid-span, where W is the total load on the beam 


per panel, and LZ is the panel length. Now, assume that the 
row of floor beams is shifted bodily eight feet to the left or 
the right, so that the beams will be continuous over the sup- 
ports, with the ends butting together at mid-span; then, if 
the ends were efficiently spliced together, we would have a 
continuous floor beam, with maximum bending moments of 


WL WL 
— at the supports, and —— at the splices. 
12 24 


ing moment in the floor beams is a maximum where their 
gross section is available to resist it, while the bending ef- 


Si Smee 


/ "7 A 
—+l<---16-0—-—>k-- 16-0 —-> 
Fig.1 
FORCES TEND TO ROTATE SECTION Ww 
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Thus, the bend- 
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Figs. 1 and 2. Diagrams for Calculations of Splices for I-beams 


ficiency of the splice at mid-Span need be only 50 per cent of 
the maximum. 

With the second arrangement the floor will safely carry a 
load 50 per cent greater than it would with the first, or for 
the same load only two-thirds as much material need be used 
in the floor beams. Long ties, etc., might also be made up of 
two or more pieces, with splices, thus saving double freight 
charges for shipping long pieces. 

Splices for I-beams and channels have been calculated in 
the following, and the splices for the I-beams are also shown 
in the accompanying Supplement. The sections are taken 
from Carnegie’s Hand-book, and a medium section of each size 
has been chosen. 
applied to any desired section. In every case the splices for 
I-beams and channels consist of a top and bottom plate, or 
plates, riveted to the flanges, and two side plates riveted to 
the web. 

The reason why medium-sized sections have been selected 
for the calculations, rather than the so-called standard sections, 
is that the medium-sized section more nearly fulfills the aver- 
age requirements in design, and as the steel mills constantly 
roll other than the standard sections, they can be obtained 


without difficulty. An inspection of a table of steel shapes re-. 


veals the fact that the standard section is usually the lightest 
section rolled of any one size, and has a very thin web. If a 
short standard section be used as a beam, the load, which 
will produce a fiber stress of 16,000 pounds per square inch 
in a beam, will greatly overload the web of the beam over 
the supports, when it acts as a compression member. If one 
or more of these light sections be used as columns or struts 
their strength is limited to the crippling strength of their 
webs. For these reasons the engineering department of the 
firm where the writer is employed has adopted the medium 
weights of I-beams and channels as standard sections for 
average designs. 

* See also article entitled “Beam Formulas,’’ MAcHINmRY, September, 
1905, engineering edition, and MAcHINmERY’s Data Sheet No. 48, Stresses 
and Defiections in Beams, Shafts. etc. 

+ With Data Sheet Supplement. 
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The calculations may, however, be readily . 
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Having assumed a section to be spliced, it is first necessary 
to find what proportion of the total area of the section exists 
in the flanges, and what is contained in the web. Then the 
splice is so proportioned that the strength of the beam will 
be, at that point, as nearly as possible equal to what it would 
be if no splice existed in it. The method of procedure when 
designing the splice will be illustrated in the following 
computations, in which the working stresses are assumed as 
follows: 

Tension and compression, 16,000 pounds per square inch. 

Shear, 10,000 pounds per square inch. 

Bearing, 20,000 pounds per square inch. 

Double shear is equivalent to 1.8 single shear. 

Splice for 24-inch 90-pound I-beam (See Supplement) 

Area of section, 26.47 square inches. 

Thickness of web, 0.631 inch. 

Width of flange, 7.131 inches. 

Tangent of web, 20.75 inches (depth of flat portion of web). 

Grip of rivet, 27/32 inch (depth of rivet holes in flanges 
measured on center line of holes). 

Sectional modulus of section, 186.6 (neutral axis perpendic- 
ular to web). 

As shown in the Supplement, the rows of rivets in the web 
are 21% inches apart; thus each row may be regarded as car- 
rying a load equal to the stress in a strip of the web ex- 
tending 114 inch above and below its center line. Since the 
distance from the top row to the bottom row of rivets is 18% 
inches, the portion of the web upon which the web rivets of 
the splice will be effective is 18% + 114% +1%, or 2034 inches, 
and the sectional area of this portion is 20% X 0.631, or 
13.09 square inches. The area of the section to be cared for by 
the rivets in each flange, or the sectional flange area, is then 


26.47 — 13.09 
or 6.69 square inches. 
2 


Having now found the flange and web areas of the above 
section, it is only necessary to so proportion the rivets in the 
splice that the existing fiber stresses in the beam may be 
transferred into the splice plates, and to provide ample metal 
in these plates to prevent excessive fiber stresses in them. 

The net section of a strip of the web 21% inches wide (one 
15/16-inch hole deducted) is (214 — 15/16) X 0.631 = 0.99 
square inch, and the allowable tension on this strip will be 
0.99 * 16,000 = 15,840 pounds. Allowable double shear of a 
7F%-inch rivet—=1.8 X 6,010 — 10,818 pounds, while its bearing 
value in the web is % X 0.681 X 20.000 =11,060 pounds. The 
number of rivets required in the web plates for each strip is 
therefore 2. 

The net section of the. flanges will be 6.69—2 X 27/32 X 
15/16 = 5.11 square inches, and the allowable stress on this 
area will be 5.11 & 16,000 = 81,760 pounds. The number of 
7-inch rivets in single shear required to transmit this stress 
to the flange plates is 14. The web plates should have a com- 
bined thickness greater than the thickness of the web, so two 
8g-inch plates are used. In like manner two % X 7\%-inch 
plates will have a combined net area of 5.25 square inches, 
and may be used on both flanges. ; 

- The sectional modulus being 186.6, the maximum allow- 
able bending moment in a beam of this section is 186.6 x 
16,000 = 2,985,600 inch-pounds. At first, 14 rivets only are cal- 
culated for on each side of the center of the splice, in the 
flanges. Taking moments about the neutral axis of the beam 
and splice, for the rivets above or below this axis, we obtain 
the resisting moment for this portion of the rivets as follows: 
14 xX 6,010 x 12 1,009,680 inch-pounds. 


73 

Ze XU, O18 X 2 o Ye 
96 
53 

2 yo OSS LS EXT O he —— 
96 


150,128 inch-pounds. 
79,130 inch-peunds. 


33 

2xX—x 10,818 xX 4% = 
96 
1183 

2xX—xX 10,818 xX 1%=—= 
96 

Total resisting moment 1,274,375 inch-pounds. 


30,679 inch-pounds. 


4,758 inch-pounds. 
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The fractions whose denominators are 96 represent the 
ratios of the distances from the neutral axis, of the different 
rows of web rivets, and the product of this fraction multi- 
plied by 10,818 is the actual working load of any one web 
rivet, when the flange rivets have assumed their maximum 
allowable load. ; 

Since the forces producing tension and compression in the 
beam below and above the neutral axis tend to cause rotation 
in the same direction (See Fig. 2), the resisting moment of 
all the rivets on one side of the splice is twice the above 
amount, or 2,548,750 inch-pounds. The resisting moment 
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Fig. 3. Splices for 6-, 7- and 8-inch Channels 


being always equal to the bending moment, the bending ef- 
ficiency of the above splice with respect to the rivets is 
2,548,750 
——— = 85.4 per cent. 
2,985,600 

The point of minimum bending efficiency of the beam at the 
splice will be found at section AA, two rivet holes being 
here deducted from each flange. The transverse sectional 
area of these two rivet holes is 1.58 square inch, and the dis- 
tance from the center of gravity of this area to the neutral 
axis of the beam is about 1154 inches. The bending efficiency 
of the beam at section AA is therefore 

2,985,600 — 2 X 1.58 K 16,000 X 1156 

SS ee ae a a iar are cent. 


= 60.4 per 
2,985,600 

Since the minimum efficiency of the splice is the effective 
one, it is desirable to increase the strength of the beam by a 
rearrangement of the flange rivets. If one rivet is omitted 
from each flange at section AA, the bending efficiency of the 
beam will be increased, but that of the rivets in the splice will 
be reduced to 80.6 per cent. It therefore becomes necessary 
to leave two rivets in each flange at this point and add one 
extra rivet, as shown. Fifteen rivets are now effective in 
each flange, and the rivet efficiency for bending is 90 per 
cent. The least bending efficiency of the beam will still be 
found at section AA, and amounts to ; 

2,985,600 —2 «K 1.58 X 16,000 x 115% + 2 X 6,010 x 12 ae 

2,985,600 

per cent. - 
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If the above spliced beam is placed upon supports at the 
ends in such a manner that the splice does not come exactly 
in the center between the supports, but so that the section 
AA comes between the center of the splice and the middle of 
the beam and yet is not more than 85.2 per cent of half the 
span from one of the supports, then, if loaded in the middle, 
this beam will be able to carry the same load as it would carry 
if the beam were in one piece. It is easily seen that for most, 
if not all, conditions of loading the above beam, the splice 
may be so located that the beam will be as strong as though 
no splice existed in it. 

This splice is excellent for direct tension also. The point 
of minimum efficiency for a net section of the beam will be 
found at section AA, and will be 


26.47 X 16,000 —2 X 1.58 x 16,000 + 2 x 6,010 

= 91.2 per 
26.47 X 16,000 

cent. 


The efficiency of the rivets will be, with fifteen %-inch 
rivets in single shear in each flange, and sixteen %-inch 
rivets in double shear in the web, 


30 X 6,010-+ 16 x 10,818 
————_—_—_—_—_____—_—_——.,, or 83.7 per cent. 
26.47 X 16,000 


The net section of the splice plates will have an efficiency, 
along the innermost row of rivets, equal to 


2X 3% [6(2 13/16 —15/16) + (3% — 15/16) 
+ (2 X 1% — 18/16)] + 217% — 2 X 15/16] 
26.47 


= 82.4 per cent. 


In the design of this splice it has been assumed that the 
ends of the spliced beam do not butt tightly together. If 
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Fig. 4. Splices for 9- and 10-inch Channels 


these ends were fitted together perfectly no splice plates would 
be needed on the compressicn half of the beam. Since a per- 
fect bearing is impossible, at least the two web plates should 
extend to the top of the beam. The top flange plates may, 
however, be safely omitted when the ends are well butted 
together and a floor plate is riveted to the top flange. 
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Splice for a 20-inch 80-pound I-beam (See Supplement) 
Area of section, 23.73 square inches, 

Thickness of web, 0.6 inch, 

Width of flange, 7.0 inches, 

Tangent of web, 16.5 inches, 

Grip of rivets, 29/32 inch, 

Sectional modulus of section, 146.7. 

Gross web area=16.5 X_0.6 = 9.9 square inches. 


23.73 — 9.9 


Gross flange area = == 6.92 square inches. 


2 


The net flange area = 6.92 — 2 * 15/16 X 29/32 Sem AA 
square inches, and the allowable tension on this area is 5.22 X 
16,000 = 83,520 pounds. The number of rivets required is 
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Fig. 5. Splices for 12- and 15-inch Channels 


fourteen, but from the computations already made for the 
24-inch I-beam it is seen that this number actually ought to 
be fifteen. Use one % X 7-inch plate, and one 1% X 77-inch 
plate, for each flange, and two %-inch web plates. As in the 
preceding case, each row of web rivets should contain two 
rivets. 

The total resisting moment (twice the moment of the rivets 
above or below the neutral axis) of the rivets on one side of 
the splice is 

2EX<Gl de a6 O10 G0 

2a at LOL 50 0R<a7 
2x 2x 9/20 x 10,500 x 4% 
QG2 aly bie 0 D008 XG 2a — 


= 1,803,000 inch-pounds, 
205,800 inch-pounds, 
85,050 inch-pounds, . 
16,800 inch-pounds, 


II ll 


Total resisting moment, 2,110,650 inch-pounds. 
Note.—10,500 pounds is the bearing value of a %-inch rivet 
in the web. This amount is less than that of double shear. 


2,110,650 
The bending efficiency of the rivets is ————_————_ = 90 
146.7 X 16,000 
per cent. 


The minimum bending efficiency of the net section of the 
beam will be found at section BB, two rivet holes being here 
deducted from each flange. The efficiency will be 


2,347,200 —2 * 1.7 X 958 X 16,000 + 2 X 10 X 6,010 


—OZS 


2,347,200 per cent, 
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When this splice is used in a tension member, the weakest 
part of the beam is at section BB, and the efficiency is 
‘ 23.73 X 16,000 —2 X 1.7X16,000+2 6,010 
——_  ———_ = 88.8 per cent. 
23.73 & 16,000 
The rivet efficiency will be 
30 X 6,010 + 12 x 10,500 
——_________—_———- = 80.7 per cent. 
23.73 X 16,000 
The efficiency of the net section of the splice plates will be 
2X %[4(2 18/16 — 15/16) + (4— 15/16) + 
(2X 14% —15/16)] +2 [| (7—2xX 
15/16) x 1%] 


23.13 

Splices for channels are designed in exactly the same man- 
ner as those for I-beams, so an explanation of details is 
unnecessary. It will be noticed, however, in the accompanying 
engravings, that the flange rivets are not located on the regu- 
lar gage lines of the channel flanges, but as nearly as possible 
in the middle of the flange plates. This was done to avoid 
eccentric loads in these plates. 

In the accompanying Data Sheet Supplement are shown 
splices for I-beams of various sizes, and in the accompanying 
illustrations are shown the splices for channels. The efficiency 
of the riveting, net section of the beam, etc., are also given 
in percentages. 

Splices are not shown for I-beams and channels smaller 
than the 6-inch sections, because it is not often necessary to 
splice such small pieces; also, the efficiency of the splice 
would probably be low. The efficiencies of the above splices 
may be increased by modifying their details. For instance, 
it will be noticed that usually the least efficiencies are for 
the net section of the beam for bending, and for direct ten- 
sion; and the rivet efficiency for direct tension. These values 
may be increased by using smaller flange rivets, and more of 
them. In general it may be said that the minimum efficiency 
of any of the above splices may be made as high as 85 per 
cent. Only one size of rivet is here used, however, since it is 
desired to make the details of these splices conform to stan- 
dard practice as much as possible. 

The writer has been unable to find any published data con- 
cerning the splicing of structural shapes; he has devised the 
above method of analysis and furnished designs of splices, 
with the hope that it may be of some use to others, 

In conclusion, it is regretted that none of the above’ splices 
have ever been tested to destruction, so that no experimental 
data are available to confirm or disprove the correctness of 
the above analyses. However, a set of splices very similar to 
these was designed by the writer, for a large manufacturing 
firm in the middle West. These splices have been used con- 
tinuously for the past two years on all classes of work. In 
no case have they given trouble, or showed signs of weak- 


= 86.7 per cent. 


ness, though often loaded to the full capacity of the pieces 


in which they occur. One of the most prominent examples 
is a 15-inch 60-pound’ I-beam, of 27-foot span, supported at 
the ends and uniformly loaded with about 500 pounds per 
lineal foot. This beam is spliced in the middle, and has 
deflected about one-fourth of an inch under the above load. 
The beam has deflected in a long smooth curve, showing that 
the bending efficiency of the splice is really high. If the splice 
were weak in proportion to the rest of the beam, the tension 
and compression on the bottom and top of the beam would 
localize at the splice; and the two halves of the beam would 
deflect as chords intersecting at the splice, instead of as an 
are. Another good illustration is a tension member 116 feet 
long, composed of two 15-inch, 55-pound channels, and a 
1x 12-inch plate, carrying a load of 544,000 pounds at the mid- 
dle. It contains six splices, all designed by the above meth- 
ods, and has borne this load for about fifteen months, with 
no signs of weakness. 
} ioe epee 
THE BENEFICENT TARIFF 

Every family using iron ore, pig iron, scrap iron, steel rails, 
cash registers, linotypes, typewriters, steam engines, and wood 
pulp will now be able to buy them for less, and the cost of 
living will be reduced.—New York Times. ° 
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A CHAPTER IN THE EARLY HISTORY OF 
MACHINE TOOLS—2 


JOSEPH G. HORNER* 


In continuing the discussion of early types of machine tools, 
we shall take up in the present article the development of 
drilling and boring machines, the steam hammer, screw-cutting 
machinery and the primitive forms of gear-cutting and mill- 
ing machines. 

Slot Drilling Machines 


Richard Roberts of Manchester is said to have invented the 
slot drilling machine as well as the slotting machine, but, 
in 1847 Nasmyth designed a slot drilling machine to avoid 
the labor of cutting grooves by drilling, chipping and filing. 
The drill was, as now, flat ended with a notch at the center. 
The machine was provided with a work table having self- 
acting traverse, the length of which was adjusted by a crank 
and rod, and a down-feed put on automatically at the end of 
the stroke. The gain was stated to be ten to one, and a boy 
or laborer was given the task of attending to it. Nasmyth 
did not patent it, but “always had an abundance of orders, as 
it was its own best advertisement.” 

A Whitworth slot drilling machine of date 1867 is shown in 
Fig. 11, driven by a cone pulley and ‘shaft at the back of 


the bed, through miter gears, and sliding horizontal and ver- : 


tical shafts to the spur gear seen on the top of the spindle. 
This spindle runs in hardened conical bushings in a sliding 
octagonal ram. The spindle head is adjustable along the bed 
by hand to suit the position of the slot or cotter hole in the 
work. The reciprocating movement of the drill spindle is 
operated from the small three-speed cone pulleys seen on 
the bottom slide of the head. The front pulley is keyed to 
a worm shaft, rotating a worm wheel with a slotted disk, to 
which is attached a connecting rod, adjustable for length of 
stroke, the other end of which is fixed to the middle slide. The 
octagonal ram slide has a cross adjustment by hand, and the 
octagonal ram itself has a variable automatic and down feed 
at both ends of the stroke. 


Drilling Machines 


The drilling machine was early developed into essentially 
present designs, both fixed and radial. Back geared cone 
spindles, self-acting and counterbalanced drilling spindles, 
raek elevated tables and compound movements to tables, may 
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Fig. 11. Slot Drilling Machine, Joseph Whitworth & Co. (1867) 


be noted in examples dating from 60 to 70 years back. The 
framings have a strangely skeleton like appearance, for the 
box framing had not then come into use. 

There were radial drilling machines at Soho, the radial 
arm being capable of vertical adjustment on a round pillar, 
by means of a screw. The brackets which carried the pillar 
were bolted to the wall. 

A boring and drilling machine at Soho was double back geared 
and provided with power and hand feed. It stood 25 feet high, 
its brackets being bolted to the wall, and the floor plate being 


* Address: 45 Sidney Building, Bath, England. 
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movable along a bed 36 feet in length on the floor. It was 
used largely for boring the beams of the early engines. 

In drilling machines made by Whitworth 60 or 70 years 
ago (Fig. 12) the worm-wheel feed was applied to the drill- 
ing spindles. The portion of the spindle above the splined 
driving bevel wheel and between it and the top bearing was 
threaded. Two worm wheels located on opposite sides en- 
gaged with the screw threads. The worm wheel journals 
worked in bearings, and the ends were prolonged to be em- 
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Fig. 12. Vertical Drilling Machine with Screw Feed and Worms 
Joseph Whitworth & Co. (About 1846) 


braced by divided friction clips, Fig. 13, tightened or slack- 
ened by a vertical screw. When the clips were tightened so 
that the worm wheels could not revolve, the spindle screw 
was fed positively. If the clips were slackened to permit the 
wheels to slip moderately, the amount of feed was lessened. 
Probably this graduated feed was too uncertain in its action, 
but it seems to have been used frequently on radial as well 
as on fixed machines made by Whitworth. 

In the forties we find drilling machines in which the 
spindle feed is imparted by a treadle and a lever at the top, 
counterbalanced, pressing the spindle downward by the move- 
ment of a bracket sliding on the face of the framing, in 
which bracket the end thrust was taken. 

In the same period the self-acting feed motion through spur, 
gears had been applied by a Mr. Lewis of Manchester to a 
wall drill. On the spindle above the lower bearing a spur 
pinion was keyed engaging with a wheel on a feed shaft 
parallel with the spindle, the driven wheel being engaged or 
disengaged by a sliding clutch. At the top of the feed shaft 
a spur pinion engaged with a wheel having its boss threaded 
to fit a square threaded screw cut on ‘the upper part of the 
spindle, thus feeding the latter. Hand feed could be sub- 
stituted for that of power by means of a handwheel on the 
feed spindle. 

Boring Machines 

The vertical lathe dates back to the early part of the nine- 
teenth century. It was in use before Bodmer improved it, 
crystallizing it practically into its present form. The founda- 
tion or base carried the spindle on which the circular table 
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or faceplate was keyed. The tool-box with down-feed motion 
was carried on a horizontal cross-slide with vertical adjust- 
ments on uprights flanking the table. The advantages claimed 
for it were precisely those claimed to-day. 

There were many boring machines both vertical and hori- 
zontal in the forties to meet the requirements of the marine 
engine builders. There were big cylinders in those days, 
necessary because of the very low pressures adopted, and 
they were generally bored in vertical machines. 

In one of Maudslay’s early lathes may be traced the begin- 
nings of the milling and boring machines. The headstock was 
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Fig. 13. Friction Collars of Screw Feed Wheel, Whitworth 
Drilling Machine 


provided with a side or lateral traverse by hand or power 
on a rather long base which would qualify it for milling. 
Work to be bored was clamped on a table on a, bed slide or 
carriage of large area, the table being raised or lowered on 
the slide by means of four screws. 

A boring machine by Maudslay was already differentiated 
from the lathe used for boring. The table possessed transverse 
motion by a screw for boring holes in parallel. The boring 
bar was capable of vertical adjustment by that movement of 
its bearings in guides actuated by screws, both driven simul- 
taneously through bevel wheels from a horizontal shaft at the 
top, just as the cross slide of a planing machine is elevated. 
The bar was rotated by a five-stepped pulley, grooved for gut 
band, thence through spur gear to the bar. A screw at the 
left provided for the horizontal feed of the bar. The feed 
was put on by power by means of cord-driven pulleys from 
the bar itself. 

Horizontal and vertical boring bars were in existence at 
Soho. The first was 12 inches diameter, hollow, and having 
space enough to bore a length of 14 feet 4 inches, and diam- 
eter of 4 feet 6 inches. The traversing screw was hand-cut. 
It was worm-driven, the gear on the end of the bar being a 
mortise worm-wheel. Differential gears were fitted for feed- 
ing the boring head. This machine was made in the period 
when Murdoch was there, of coal gas fame. There were sev- 
eral boring bars dismantled a few years ago. As Murdoch 
died in 1839 they must have been built a good while prior 
to that. 

A vertical boring bar 14 inches diameter was the one which 
bored the cylinders for the screw engines of the Great East- 
ern. This was worm-driven, the gears being below the floor 
and protected by a plate. The traversing or feed gear was 
carried on a beam above, built into the wall. These tools 
were built into the walls and floors as integral portions of 
the works, and were the precursors of modern tools. Among 
these ancient machines the dates of which are unrecorded, 
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but which must lie about the period of Waterloo, were lathes, 
boring machines, wall planers, and others. 

After the opening of the Liverpool and Manchester Rail- 
way in 1830 there came a great boom in machine tool mak- 
ing. Railways were being constructed all over England be- 
tween 18380 and 1840, and locomotives and trucks could not 
be built fast enough. Anything that saved labor was in great 
demand. The makers of self-acting tools were full of orders. 
During this period very many great improvements were 
effected, and the machine tools assumed in several instances 
nearly their present forms. 

Ocean steam navigation was also a potent cause of develop- 
ment, for the marine engines of that time were of massive 
proportions requiring big boring and planing tools. 


Nasmyth Steam Hammer 

To this cause the invention of the steam hammer was due. 
A wrought iron paddle shaft 30 inches diameter was required 
for the Great Hastern, and no firm in England or Scotland 
would undertake to forge it. Nasmyth was appealed to, and 
designed his hammer on the essential lines which have sur- 
vived to the present, except that it fell by gravity only. This 
was in 1839. The crankshaft was never made, a screw being 
substituted, and the hammer was allowed to be shelved. In 
1842 Nasmyth when on a visit to Creusot saw his hammer at 
work froging a crank, and learned that the idea had been 
taken away by a visitor to Patricroft. Then he patented it, 
and orders came in quickly. Fig. 14 illustrates the first ham- 
mer, from a model now in South Kensington Museum. 

An offspring of the steam hammer was the steam pile 
driver, the first two of which were used for the construction 
of the Keyham Docks, an extension of the Devonport Royal 
Naval Docks. They were termed steam hammer pile drivers, 
and were a grand success. A four ton falling weight making 
eighty blows a minute drove in piles 18 inches square and 
70 feet long in 4144 minutes. Previously the same work done 
by a hand machine had occupied 12 hours. 
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Fig. 14. Model of Nasmyth First Steam Hammer, in South 
Kensington Museum 


When Maudslay began his labors there were no standard 
screws. Each bolt had its own nut, the two being marked 
to match. The subsequent work of Whitworth has somewhat 
eclipsed that of his old master, but he carried on and com- 
pleted the labors which had engaged the attention of Mauds- 
lay from about 1800 to 1835, the time of his death. 

Screw-cutting Machinery 

One of Maudslay’s early devices for originating screws, Fig. 

15 (about 1800), and now preserved in South Kensington Mu- 
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seum, embodied an endless screw and tangent wheel as the 
essential element. The wheel was mounted with its axis ver- 
tical on a table to be slid along a lathe bed. Through a 
hole in the table frame the bar to be threaded was passed. 
A tool-holder was secured to the top of the disk, through which 
a concave chisel edge was projected downwards to come in 
contact with the bar to be threaded, being set by the tangent 
screw to the inclination of rake which corresponded with the 
pitch of the screw to be cut. A chasing tool for the same 
pitch was carried in a slide rest with screw adjustment, and 


Fig. 15. Maudslay’s Machine for Originating Screws (About 1800) 


entered a hole at the side. On the bar being rotated, the 
chisel edge compelled the device to travel longitudinally, while 
the chaser following, cut the thread. The bar was of soft 
metal or of hard wood, and from this bar copies were made 
in steel. In the screw generating machine the essential was 
the setting of the generating instrument to the precise angle 
of a given screw. Everything depended on the accuracy of 
this setting. Maudslay produced a guide screw in the gen- 
erating machine which he used afterwards in the screw-cut- 
ting lathe. In the latter he produced a screw 5 feet in length 
by 2 inches diameter with fifty threads to the inch. Its nut 
was 12 inches long with 600 threads. 

The screwing machines for threading and tapping were 
made between 60 and 70 years ago in nearly the same designs 
as many are at present. They were of horizontal type with 


Fig. 16. Gear-cutting Machine, Joseph Whitworth & Co. (1868) 


either one or two spindles revolving the bolts, and a cross 
bar carrying the dies. After cutting, the reversal of the 
spindles ran the nuts off. A dark fish oil was used for lubri- 
cation. Apart from the slowness of their operation they gave 
practically as good results as those of to-day. 

There was a nut tapping machine in the Maudslay shops, 
and also a bolt screwing machine with a long lead screw in 
front of the bed having a buttress thread of coarse pitch, and 
a swing plate with change gears. The clasp nut was a half 
nut occupying the front portion of the screw, with which it 
was held in contact by a massive pear weight, much as the 
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pawls of some hand cranes are now. On lifting.this at the 
completion of a traverse, a suspended weight at the right- 
hand end of the bed pulled the carriage back ready for an- 
other cut. 


Gear Cutters and Milling Machines 

Maudslay made form bevel gear cutters of a peculiar kind, 
supported on flat topped lathe type of beds. The headstock, 
comprising two bearings and a mandrel, carried a dividing 
wheel at the rear end of the mandrel, and the wheel blank 
at the front end. On. a small shaper arm standing out from 
the bed the tool holder was reciprocated by a crank motion. 
The inner end of the bar was pivoted on a point in the axis 
of the mandrel, while the other was fitted with a finger which 
was retained in contact with the form; a hollow templet 
larger than the tooth shape held in an adjustable bracket. 

Fig. 16 illustrates a Whitworth spur gear cutting machine 
of date 1868, having a capacity up to 4 feet 6 inches. It is 
of a design that was very popular a few years ago. The 
dividing wheel is seen on the farther side of the bed. Its 
large diameter is noticeable. The cutter spindle is cord- 
driven, power being gained through spur gears. The change 
gears for pitching are seen at the left-hand end of the long 
bed, and the index handle for operating it at the right-hand 
end. The cutter slide has a self-acting feed across the tooth 
faces, and is arranged to swivel in the horizontal and verti- 
cal planes for dealing with bevel and worm gears. 

A small cutter forming machine by Whitworth & Co., date 
1868, is seen in Fig. 17. It is based on the principle of some 
gear cutters of the period, using a dividing head with circles 
of holes and an index peg. Its cutter spindle was cord-driven, 
the cord running over small guide pulleys, and the cutter 


Fig. 17. Cutter Forming Machine, Joseph Whitworth & Co. (1868) 


slide was traversed by hand. The cutter was mounted on the 
spindle of the dividing head, and the slide which carries the 
latter was adjustable along the bed by hand to suit cutters 
of different diameters. The cutter head is arranged to swivel 
in horizontal and vertical planes to suit angular and other 
cutters. Formed cutters are produced by hand profiling by 
means of the two handles shown. 

The employment of rotary cutters in place of single-edged 
tools was an epoch the full development of which has been 
reserved for quite recent years. The first note of this was 
sounded more than a century ago when one Vaucasson, a 
Frenchman, invented the milling cutter. It was a very im- 
perfect milling tool, with the teeth of much finer pitch than 
modern practice allows. The cutter was inefficient in its 
first form, and nothing but the lathe was available for its 
operation, and thus the single tools continued to hold their 
own until the demands made by governments for interchange- 
ability in the parts of small arms brought the opportunity to 
the circular cutter. Eli Whitney was the man who first rec- 
ognized, or at least actually developed, its capabilities, and 
he invented and developed the earlier type of machine for its 
operation. 

There was a nut milling machine in Maudslay’s shop in 
1829, having been devised as an attachment to the lathe by 
Nasmyth, who had recently commenced working there. Mauds- 
lay wanted a model of a 200 H. P. marine engine made, and 
entrusted the work to Nasmyth. There were about 300 cast 
steel nuts to be made, and Nasmyth rigged up a dividing 
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plate and nut spindle on the slide rest of a lathe and shaped 
the faces with a milling cutter or “circular file” held in the 
headstock spindle. Subsequently a special machine was 
built for nut cutting for use in the factory, and when Nasmyth 
went into business for himself he built numbers of them for 
engineers. 

Nuts were commonly shaped with a milling cutter in Eng- 
land more than 60 years ago. There was a machine by Archi- 
bald Milne of Glasgow in which an end mill shaped the faces. 
The nuts were mounted on a vertical mandrel projecting from 
a circular table, having 6 equidistant notches, locked with a 
spring catch and lever. A self-acting feed was provided for 
moving the nut up to the cutter. It was cord-driven from 
four-speed pulleys through a worm and wheel, pinion and 
rack on the under side of the table. The cutter spindle was 
driven slowly through spur gears from fast and loose belt 
pulleys. 

A nut milling machine of 1866 by Whitworth is seen in Fig. 
18. The nut mandrel was rotated by a worm gear and 
locked with a pin passing through holes in a division plate. 
The mandrel head was traversed along the bed past the cut- 
ter by a screw, and knocked out by ‘a self-acting clutch ar- 
rangement. The cutter drive was by belt and worm gear 
enclosed. The nut mandrel is firmly held by a self-centering 


Fig. 18. Nut Milling Machine, Joseph Whitworth & Co. (1866) 


three-jaw chuck, actuated by the worm and worm wheel. 
The chuck is formed with a sleeve which takes its bearing 
in the head and has keyed to it at the left-hand end a divi- 
sion plate. The chuck and nut mandrel are rotated by hand, 
and the position defined by a taper pin passing through holes 
in the division plate. The mandrel head is fed automatically 
along the bed past the cutter and tripped at any desired 
point. The cutter drive is by belt and spur gear enclosed. 
Mr. Bodmer of Manchester had made a milling machine 
about 1824. But that was not strictly the first, which was 
one the late Mr. Parkhurst had seen, and was informed. that 
it was at work in 1818 at a gun factory at Mill Hollow, 
Middletown, Conn. It was a hand machine. The cutter was 
driven by a belted headstock, with a three-stepped wooden 
cone removed from a lathe. The work was traversed under 
’ the cutter by a hand crank turning a pinion which slid a rack 
under the work table. If a second cut was required it was 
packed up. The idea was there but few improvements oc- 
curred until about 1850 when the Howe machine was intro- 
duced resembling in several respects the Lincoln miller de- 
signed by Mr. Pratt in 1854, in which for the first time a 
screw feed was substituted for that of the rack. The period 
of the American Civil War was prolific in milling machines 
used in the manufacture of small arms. All were of hori- 
zontal spindle design, and all were modeled essentially on the 
Lincoln type. The first universal machine was built about 
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1865 after the design of Joseph R. Brown, one of the founders 
of Brown & Sharpe Mfg. Co. The machine, Fig. 19, is still 
in existence in the works. Essentially it comprises the fea- 
tures of present-day machines, but the latter embody many 
features which add to their convenience and fulfill the re- 
quirements now demanded of a machine. 


Fig. 19. First Universal Milling Machine. Built about 1865 by 
Joseph R. Brown, of Brown & Sharpe Mfg. Co. 


Fig. 20 illustrates a very massive milling machine with in- 
serted tooth cutters by Whitworth & Co. in 1867. It was 
designed for tooling the flat faces of marine cylinders and 
work of similar character. It was driven by a steam engine 
through worm gear. The work was attached to the table in 
front, which slides on a bed in front of the main upright, 
and is provided with cross adjustment by hand. The auto- 
matic feed of the table along the bed is operated from the 
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Fig. 20. Very Large Type of Milling Machine, driven by Steam Engine. 
Joseph Whitworth & Co. (About 1867) 


worm shaft through change gears, and worm wheel on the 
screw, disconnected by hand-operated clutch at the left-hand 
end of the bed. The cutters are ordinary tools, each fixed by 
a clamp plate and two bolts, and may be placed with their 


‘cutting edges either on the edge or on the face of the disk as 


desired. 

Nasmyth was the first to build the independent machine 
tool driven by its own small engine, abandoning the shafting, 
pulleys, belting, and laying down steam pipes instead. This 
arrangement has met with great favor in boiler making and 
plating shops where the machines are mostly heavy and scat- 
tered. Such machines are still made and used, though the 
electric motor drive is rapidly displacing them. 
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THE MAKING OF TOOL STEEL 


ERIK OBERG* 


Few mechanical processes have, during the general prog- 
ress of engineering, undergone so little change as the methods 
and processes employed in the making of tool steel. With 
the exception of a more direct method for introducing the 
carbon into the steel, it may be said that, in general, the same 
methods are still used as were employed centuries ago. Im- 
proved methods for heating the furnaces and for handling 
and working the steel at various stages of the manufacture 
have, of course, been introduced but there has been no new 
principle applied in the actual production of the steel. 

Before describing in detail the various processes and op- 
erations involved in the making of tool steel, the general pro- 
‘cedure may be briefly reviewed as follows: Tool steel is 
made by using low phosphorus and sulphur wrought iron and 
adding carbon to it. Two methods have been in use, the older 
one being the so-called cementation process, in which the 


Fig. 1. 


wrought-iron bars are packed in air-tight retorts with powd- 
ered charcoal placed between the bars. When the retorts are 
thus filled, they are put into a furnace, called the cementation 
furnace, where they are heated to a red heat and permitted 
to remain at that temperature for several days. During this 
time the iron will absorb carbon from the charcoal up to 
about 11% per cent of its own weight. The process, in fact, is 
similar to the ordinary case-hardening process for giving 
parts made of low-carbon machine steel a hard high-carbon 
surface. The carbonized bars, called “blister” steel, are then 
cut up into small pieces and are re-melted in a crucible, and 
from that poured into molds. The billets thus formed are 
afterwards hammered or rolled into the desired shapes. 

The newer method, largely employed at the present time, 
consists of putting small pieces of wrought iron directly into 
a crucible together with the proper amount of powdered char- 
coal. This charge is then melted and permitted to remain in 
the molten state for some time before being poured into molds. 
While in the molten state the iron will absorb the carbon 
much quicker than when only red hot, as in the cementation 
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process. When the carbon is added directly in the crucible 
it is also possible to more accurately determine the carbon 
content of the final product and for this reason the newer 
method is far superior to the cementation process, which, how- 
ever, is still considerably in use in the old steel manufacturing 
districts in Europe. The newer method is more commonly 
in use in America, and is the method employed in the steel- 
making plant of the Heller Brothers Co. of Newark, N. J. 
It is the object of the present article to briefly describe the 
making of tool steel as this process is carried on in the works 
of this firm. 


History of the Heller Brothers Company 


The original business of which the present plant of the 
Heller Brothers Co. is an outgrowth was established in 1836 
by Mr. Elias Heller, the grandfather of the present officers in 
charge of the company’s business. Mr. Heller at that time 
engaged in the making of files and horse rasps in a small 
shop in what is now the central part of Newark, N. J. Up 


. 
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Tool Steel Furnace and Charging Floor at the Heller Brothers Company’s Plant, Newark, N. J. 


to that time English files had been used exclusively in the 
United States and Mr. Heller was one of the first, if not the 
very first man, to make files in this country. The business 
gradually grew until the first buildings of the present factory 
were erected in 1873 at Forest Hill, a suburb of Newark, ten 
miles out of New York City on the Erie Railroad. 

It was found that a relatively low-carbon steel of a uni- 
form composition, such as is required in the manufacture of 
horse raspS was impossible to obtain at that time in the 
United States at a reasonable price, and, for this reason, in 
1881, the firm built a small plant for the manufacture of high- 
grade tool steel primarily for its own use. Since then, how- 
ever, this department of the plant has been considerably in- 
creased so that at the present time the firm manufactures a 
considerable quantity of steel for the market, specializing par- 
ticularly in high-grade brands of carbon tool steel and high- 
speed alloy steels. The plant now includes a melting furnace 
having a capacity of thirty crucibles at a time, a number of 
steam hammers and a small rolling mill, besides the required 
heating and annealing furnaces. In 1899 the firm was incor- 
porated under the name of Heller Brothers Company. 
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Material Used for Making Tool Steel 


The raw material used by the Heller Brothers Co. for the 
making of tool steel is Swedish (Dannemora) wrought iron 
having a carbon content of from 0.10 to 0.20 per cent. This 


Fig. 2. The Charge of Swedish Iron, Bae of Charcoal, and the Clay 
Crucible in which the Charge is melted 
iron comes in flat bars, 1%4 by 2 inches, and is cut up into 
small pieces about one inch wide. The reason why Swedish 
iron is used in preference to other kinds is that it has proved 
itself superior in the making of high-grade tool steels. It is 
possible to obtain American iron having by chemical analysis 
practically the same composition as the Dannemora iron, and 
being as free from phosphorus, but nevertheless, when trans- 
formed into tool steel, the final product will not be of the 
same quality as that made from the Swedish iron. Metallurg- 
ists are at a loss to explain the reason for this. Steel makers 
say that the Swedish iron has more ‘body’; but, of course, 
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Fig. 3. Pouring the Molten Steel. The Photographic Piate shows the 
Intense Light and Heat and Fireworks Effect 

this in itself does not mean anything except that it produces 
better results. One cause may be that the Swedish iron ore 
originally contains less impurities, and that for this reason 
wrought iron of a given quality can be produced without hav- 
ing passed through, in the same degree, the processes neces- 
sary for removing the impurities from the iron ore. These 
processes possibly change somewhat the crystalline structure 
of the iron, although its chemical composition remains exact- 
ly the same. This is mere theory, however, and should not 
be accepted as the demonstrated cause of the superiority of 
the Swedish wrought iron for the making of tool steel. 


The Melting Furnace 


The furnace in which the crucibles containing the metal are 
heated, which, as already mentioned, has a capacity of thirty 
crucibles at a time, is gas heated, the gas being obtained from 
_ a gas producer in the company’s plant. The furnace is of the 
Siemens type, the gas entering it alternately from either side 
through checker plates. The action of the furnace is as 
follows: When the gas enters on one side, the exhaust gases 
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pass out through the checker plates on the other side; these 
exhaust gases, being of a very high temperature, heat the 
checker plates rapidly to a red heat; at this time the entering 
gas is automatically shut off, and gas is admitted from the 
opposite side. 


takes place a much higher degree of total heat is obtained. 
The combustion gases from this side now heat the checker 
plates on the other side, and the process of pre-heating the 
gas as it enters alternately from the two sides of the furnace 
is thus automatically taken care of. 


The charging floor, or the floor on which the men work who 
inseit the crucibles in and remove them, from the furnace, is 


level with the top of the furnace and iron-braced fire-brick 
covers, as shown in Fig. 1, are provided, which are kept over 
the openings of the furnace at all times except when a cru- 
cible is put in place or removed. The furnace, of course, is 
built up of fire brick, and is covered on top with steel plates. 
It is kept running continuously day and night, as it would 


Fig. 4. A Row of Molds ready for the Metal to be poured, an Open 
Mold, and a Pile of Ingots 


crack and be destroyed by the severe internal stresses due to 


sudden cooling if the fire were permitted to go out. The life 
of the furnace is from six months to a year, after which time 
it must be rebuilt. 
Crucibles 
One of the crucibles used for the melting of the iron is 
shown in Fig. 2. The height cof the crucible is about 20 
inches and it is one foot in diameter at the central part. 


Fig. 5, First Stage in Hammering the Ingot to Size under a 
2500-pound Bement Hammer 


When placed in the furnace it is provided with a fire-clay 
cover not shown in the illustration. 
ity of seventy-five to eighty pounds of iron. It is made from 
a mixture consisting of several foreign and domestic clays of 


The crucible has a capac- — 
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This gas, then, passing through the heated 
checker plates, is thoroughly preheated, and when combustion ~ 
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proper proportions. The crucibles are manufactured in the 
plant of the company, and are made in a manner similar to 
that used for making clay pots. A form is used to give the 
outside shape, and a revolving former is employed to shape 
the inside. When the crucible has been thus formed it is 
permitted to dry at ordinary room temperature, a storage 
room being provided where the crucibles are lined up on 
shelves for the purpose of drying. When properly dried, they 


Fig. 6. A Collection of Tools used when handling the Ingots and 
ne ; hammering them to Size 


are put into an annealing furnace where they are slowly 
heated to a high temperature. They must then be ‘taken di- 
rectly from the annealing furnace while hot, charged with the 
iron and charcoal, and put into the melting furnace. After 
this the clay crucible is not permitted to cool off until its use- 
fulness is past. The heat of the crucible and the charge 
while in the furnace is from 2,500 to 2,800 degrees F. 
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extraneous matter mixing with the charge, and the carbon 
content can be very closely predetermined. When a graphite 
crucible is used, small particles of graphite will flake off from 
the inside of the crucible and these particles will mix with 
the charge. They will, however, not enter into chemical com- 
position with the steel, but will merely mix with it mechani- 
cally, so that, in the steel, there will be small particles of 
graphite imbedded,. thus producing small holes and flaws in 
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Fig.'7. Hammering a Round Bar to size under a Small 
Bement Hammer 


the finished material. The graphite crucible, however, will 
last longer, and is therefcre cheaper to use, but when a high- 
grade tool steel is to be produced the clay crucible is the 
only one which will give entirely satisfactory results. 
Melting and Pouring the Steel 
The work of charging or filling the crucibles and pouring 
the molten metal into the molds is carried out on the charg- 


Fig. 8. One of the Annealing Furnaces, showing the Pipes into which 
the Tool-steel Bars are placed while being heated for annealing 


Comparison between Clay and Graphite Crucibles 
The use of clay crucibles in preference to crucibles of 
graphite is important in the making of high-grade tool steel, 
and is in accordance with the practice employed by the best 
English steel makers at Sheffield, where the clay crucible has 
been used for this purpose for centuries past. When the clay 
crucible is used, there is absolutely no possibility of any 


Fig. 9. The Rolling Mill, showing the Ingot just before it passes 
between the First Set of Rolls 


ing floor, shown in Fig. 1. The crucibles are charged with 
about seventy-five pounds of wrought iron cut up into pieces, 
as has already been: mentioned, a pile of wrought iron ready 
for the crucible being shown in Fig. 2. About half of the 
iron is first put into the crucible, then a bag containing the 
powdered hardwood charcoal, shown on the top of the pile of 
iron pieces in Fig. 2, is put in, and finally the remainder of 
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the iron charge is placed on top of this. When high-speed 
steel is made, other ingredients, such as chromium, tungsten, 
molybdenum, etc., are placed in the crucible together with 
the charcoal and iron. 

The carbon content in the tool steel is determined by the 
amount of charcoal in the charge; some carbon, of course, is 
contained in the wrought iron, so that it is not possible to 
calculate directly the proportions of charcoal necessary for 
a certain weight of iron to produce a given percentage. Somv 
of the charcoal is also lost in the slag. The common method 
of determining the amount of charcoal required, however, is 
to consider that each ounce of charcoal will give about 0.07 
per cent carbon to the steel, or, as the steel maker would ex- 
press it, one ounce charcoal gives seven “points” carbon. 
proportion is approximately correct for ordinary carbon con- 
tents, but when steel of a high carbon content is required 
it is necessary to add charcoal in a greater proportion, partly 
on account of the fact that the original amount of carbon in 
the wrought iron is then of relatively less importance, and 
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shop, which is several feet below the level of the charging 
floor. One of the molds which are made jn halves, is shown 
opened up in this illustration. The molds are made of cast 
iron and the standard inside dimensions of the molds, and, 
of course, also the dimensions of the ingots, are four inches 
square, by about three feet long, the ingots containing about 
150 pounds of iron, or the contents of two crucibles with a 
capacity of seventy-five pounds each. In Fig. 1, ene crucible 
has just been poured into the mold and is now being re- 
charged, while the other crucible stands on the side of the 
mold ready to be poured. Fig. 3 is a photograph taken at the 
moment of pouring the molten metal into the mold. The in- 
tense heat and the fire-works effect produced is well exhibited 
in the illustration. 

As soon as the metal has been poured, the crucible, which 
is not permitted to cool off on account of the fact that in 
such a case it would be destroyed by cracking, is put back 
into the furnace to be heated up again before recharging. In 
some cases, when it has not cooled off too much during the 


Fig. 10. The Rolling Mill, showing the Ingot after it has been rolled down into a Long Bar of Small Diameter 


partly because more of the carbon is lost or wasted. The 
charge for high-speed steel of standard quality is proportioned 
SO as to give 5 to 6 per cent chromium, 19 to 20 per cent 
tungsten, and 0.55 to 0.75 per cent carbon. 

The crucibles are placed into and lifted up out of the fur- 
nace by means of large tongs, the men doing the work stand- 
ing partly over the furnace while removing the crucible. In 
Fig. 1 a crucible had just been removed from the furnace 
from where it was immediately moved across the ficor to the 
molds, which stand vertically, and into which the molten 
metal is poured to form the ingot. Before pouring, however, 
but after the crucible has been removed from the furnace, the 
slag collecting on the surface of the metal is first removed 
by a long iron bar, and then a small amount of manganese is 
put into the crucible. This prevents the oxidizing of the 
metal while being poured, and tends to insure freedom from 
blow holes or flaws in the ingots. A number of molds ready 
to have the metal poured into them are shown in Fig. 4, the 
photograph being taken from the level of the floor of the 


pouring, it will be immediately re-charged without re-heating. 
When re-heated, however, it is removed from the furnace 
after a few minutes, and the charge put into it as already 
described. It is then immediately put back into the furnace 
where it is permitted to remain from four to six hours when 
it is again removed, and the metal poured, and the same 
process repeated. As the furnace is in operation day and 
night, about five heats are obtained in the course of twenty- 
four hours. A crucible will only last for about four to six 
heats. 

In order to prevent the steel from sticking to the molds, 
these latter are “smoked” by burning rosin underneath them 
which leaves a thick black coat of smoke or soot on the face 
of the mold. The ingots are permitted to cool off in the 
molds ard are then removed and stored in piles.on the floor, 
as shown in Fig. 4. 


The Welding Process 
The next operation performed is the heating of the ingots 
in a heating furnace to a welding or white heat, after which 
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they are put through what is termed the welding process. 
This consists in placing the white hot ingot under the steam 
hammer and lightly tapping it with gentle blows on the sur- 
face, so as to close up or weld all minute cracks or flaws 
that may be present on the outside of the ingot. This insures 
a homogeneous structure and freedom from flaws and cracks 
in the finished material. 


Hammering to Size 


After having been welded, the ingot is either again permit- 


ted to cool down and it is then re-heated to a red heat, or it 
may be immediately taken and placed under the steam ham- 
mer and hammered down to the required size. In Fig. 5 an 
ingot is shown where the hammering to size has just com- 
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Fig. 11. A Diagrammatical Sketch showing the Difference between the 
Action of Two- and Three-high Rolling Mills 


menced. The hammering adds to the firmness and quality 
of the steel and insures homogeneity of the material. In 
order to insure the correct size being obtained, tools similar 
to those employed by regular blacksmiths are used as stops 
or gages. A square block provided with a long shank, called a 
peg, of which a number are shown among the tools in Fig. 6, is 
placed on the anvil of the hammer and acts as a stop. This 
block is of the required thickness of the bar. When the steam 
hammer has hammered down the bar to this size, it will strike 
this block and is thus prevented from making the bar under- 
size. Two thin or flat blocks are also shown in Fig. 6, these be- 
ing used to give the right thickness to the smaller sizes 
of flat bar stock. After the bar has been thus hammered down 
to a given size by using the pegs as stops, it is gaged by 
sheet iron snap gages at various places, in order to ascertain 
if it has the correct size uniformly along its whole length. 

Round bars are made in a similar manner, swages similar 
to those used by the ordinary blacksmith being employed to 
obtain a round and smooth surface. In Fig. 7 is shown a 
smaller steam hammer under which the bars are hammered 
down to their exact dimensions, this being in a sense a con- 
tinuation of the operation of hammering down the ingot, 
shown in Fig. 5. 

When the bars have been thus hammered down to the cor- 
rect size, it is necessary to anneal them in order that they 
may be soft enough for working. The bars are therefore 
placed in an annealing furnace. This furnace contains a num- 
ber of long large pipes, the ends of some of which are shown 
in Fig. 8. They are regular cast iron water or gas pipes. 
The bars are placed in these pipes and the ends of the pipes 
are carefully sealed with fire clay. After this the front of 
the furnace is closed by the door or cover shown in the illus- 
tration, and the furnace is heated for about twenty-four hours; 
then the fire is deadened and the bars are permitted to slowly 
ool down for about two days. When the bars are taken out 
of the annealing furnace they are ready for shipment. 


The Rolling Mill 


All the ingots, however, are not hammered into shape; 
smaller sizes of square and round stock are rolled to the re- 
quired-size. Two illustrations of the rolling mill are given 
in Figs. 9 and 10. The ingot is first heated to a high heat 
and is then placed between the first set of rolls illustrated in 
Fig. 9, where the ingot is shown ready to pass for the first 
time between the rolls. It is here passed between the rolls 
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from one side to the other, becoming smaller in cross section 
and of greater length at each successive pass. It is of inter- 
est. to note how the mechanical operation of rolling keeps 
the heat in the bar, so that a great number of “passes” can 
be made without losing any of the original heat; as a matter 
of fact, the bar shows even a higher degree of heat at succes- 
sive stages, the work performed on the iron in the roll- 
ing process being partly transformed into heat. 

In Fig. 10 the ingot is shown rolled down into a long bar 
of small size. This illustration also shows to the left the 
heating furnace, and the general arrangement of the rolls and 
the rolling mill. When the ingots are to be rolled down to 
very small sizes it is necessary to divide the rolling opera- 
tion into two stages, owing to the great length of the bar 
when it has been rolled down to a comparatively small size. 
In such cases the bar, after having first been rolled down to 
a certain size, is cut up under shears into shorter pieces of 
equal length, immediately after coming from the rolls. These 
pieces are re-heated in the furnace and are again passed be- 
tween the rolls to produce the smaller sizes. 

The rolling mill shown in Figs. 9 and 10 is what is called 
“three-high,” that is, it consists of three rolls over each other, 
of which the bottom and top rolls run in the same direction,’ 
while the middle or center roll runs in a direction opposite 
to both. From the diagrammatical sketch, Fig. 11, it will be 
seen that by this arrangement it is possible to pass the bar 
first through the two lower rolls over to one side and then back 
again through the two upper rolls to the first side. In this 
way the bar is reduced in size a certain amount each time it 
passes back and forth. When rolling mills are provided with 
one set of two rolls only (‘“‘two-high’”’) and are not made re- 


* versing, aS is the case with the set of rolls shown in use 


in Fig. 10, it is evident that it is possible to pass the bar 
between the rolls only in one direction, and the bar must 
be passed back over the top roll to the front side ‘idle,’ as 
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Fig. 12. A Corner of the Stock Room 


is plainly shown in the engraving. When the bar has been 
rolled down to the required size it is annealed in the same 
manner as described for the hammered bars, and is then 
ready for shipment. 

In Fig. 12 is shown an illustration of a part of the stock- 
room, showing the finished bars in the racks. 


* * * 


The freedom from corrosion of tantalum, says the Scientific 
American, has suggested the employment of this metal as a 
material for writing pens, but tantalum pens have failed to 
pass a test for durability that is applied in France to steel 
pens. This test consists in loading the pen with a weight of 
180 grammes (61/3 ounces) and moving a band of paper 
beneath and in contact with the pen at the ordinary speed 
of writing until 10 kilometers (6%, miles) of paper have 
passed. .The loss in weight of the pen should not exceed 0.7 
milligram (0.0108 grain). The tantalum pens were found to 
lose more than twice this amount, but the loss has been re- 
duced to 0.8 milligram (0.0123 grain) by slightly oxidizing 
the tantalum. 
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POWER TESTS OF A STOCKBRIDGE SHAPER 


H. P. FAIRFIELD* 


The following tests were made on an 18-inch shaper built by 
the Stockbridge Machine Co., Worcester, Mass., to obtain data 
relative to the size motor best adapted for driving the ma- 
chine under normal conditions of roughing cast-iron. No 
attempt was made to learn what it was possible to accom- 
plish by heavy feeding or abnormal depths of cut, but simply 
to go somewhat beyond the common shop usage in cuts and 
feeds.. The few data shown in Table IV, for example, were 
taken merely as a check on those shown in the previous 


TABLE I 
hof Feed Cutting 
Pa ae . uke epee Horse-power 
Inch Inches Inch Minate 
L 17 0.0147 25 1.20 
4 17 0.0294 25 1.68 
t 17 0.0441 25 2514: 
4 ie 0.0588 25 2.68 
4 alte 0.0735 25 8.49 
4 17 0.0882 25 4.02 
TABLE II 
f | Length of Feed Cutting 
ner | cee : ois Speed, Horse-power 
Inch Inches Inch aa per 
Minute 
4 | 17 0.0147 25 1.73 
4 ibs 0.0294 25 2.68 
4 La, 0.0441 25 3.22 
4 17 0.0588 25 3.90 
4 hg 0.0785 25 4.40 
TABLE III 
Depth of | Length of Feed per Cutting 
Cut, ut, Cut, Speed, Horse-power 
Inch Inches Inch Feet pet 
| | Minute 
3 117 0.0147 | 25 2.55 
2 ites, 0.0294 | 25 4.29 
3 | 17 0.044t | 25 6.00 
2 | ey 0.0588 | 25 7.67 


tables, as it was considered improbable that a shaper of this 
size would ever be used for roughing a cut so deep as one- 
half inch. I may say, at this point, that each table repre- 
sents the average results of a series of runs made to conform 
as closely as possible to uniform conditions, and were made 
after the machine had been tuned up by careful observation 
and attention to adjustments, lubrication, etc., and with the 
cutting tool ground to a gage and kept sharpened to the origi- 
nal gage throughout the runs. A high-speed steel cutting tool 
was used on account of retaining its keenness for a longer in- 
terval of time than a carbon tool would do. The cutting speed 
selected (25 feet) for runs I to IV, inclusive, was decided on 
as that which would allow the use of either a carbon or high- 
speed steel cutting tool, and could be said to fairly represent 
average shop practice. The material cut was an average 
grade of cast iron such as is used in ordinary machine tool 
parts, and the block was cast into such a form as to preclude 
all springing of the work itself. 

Tables I to IV give the average of repeated runs where 
all conditions of length of cut, depth of cut, and cutting speed 
were made as uniform as possible for each series, the feed 
only being varied. The runs were made cutting the full 
stroke of the machine, a rather unusual condition; but, as 
it was desirable to know what, if any, additional power might 
be necessary, if full stroke was to be used, the tests were run 
as shown. 

The additional runs tabulated in Tables V and VI were 
made to show the effect in power consumption of a change in 
cutting speed, also as a means of comparing the Stockbridge 
two-piece crank mechanisms with the ordinary type of crank- 
shaper. Table V is the average of a series of runs made with 
the machine in its normal condition as a two-piece crank- 
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shaper, and Table VI is compiled from the same number of 
runs, but made with the mechanism blocked in such a manner 
as to convert the machine into an ordinary crank-shaper of 
the usual type. In making the tests V and VI, the length 
of the cut was shortened to 12 inches, which conforms very 
well to the average length of work likely to be done on a 
machine of this size. 

While the cost of power consumed in the average machine 
shop is not a large percentage of the manufacturing cost, the 
up-to-date manager is giving this item consideration when he 
purchases machinery, and when a machine is shown to con- 
sume less power and at the same time is adapted to produce 
the maximum output, he considers it worth while. A glance 
at Tables V and VI shows that the two-piece crank is a con- 
siderable power saver aS compared with the regular type of 
crank-shaper, and while the saving in an hour’s time may 
not appeal to the casual reader, it most certainly will if he 
uses his pencil and considers the savings effected in a year’s 
time. 

- These tables are also quite interesting as showing how speed- 
ing up in a shop increases the power consumed. While it is: 
a common enough saying among machine users: ‘It takes 
power to do work,’ some cases that have come under the 
writer’s notice lead him to conclude that not all machine men 
fully realize its full significance. At a recent exposition of 
manufacturers, a machine tool firm exhibited a line of ma- 
chines designed to work the modern high-speed cutting tools 
to their limit. When asked by the exposition management 
what power it was likely to use, the company’s figures were 
for less than one-half what it actually used. There was no 
restriction on the power and the company could have been 
supplied with ample power by merely asking for it, as it was 
only a question of the wiring and fusing which the manage- 


TABLE IV 
Depth of Length of Feed per Cutting 
Cut, Guat; (Graken Speed, Horse-power 
Inch Inches Inch Feet per 
Minute 
4 17 0.0147 25 3.20 
4 17 0.0294 25 5.43 
TABLE V 
Depth of Length of Feed Cutting 
Cah Cat 2 on Speed, Horse-power 
Inch Inches Inch Feet per 
Minute 
a 12 0.0294 | 15 2.10 
3 12 0.0294 17 2.68 
3 12 0.0294 25 3.22 
2 12 0.0294 30 4.02 
TABLE VI 
Depth of Length of Feed per Cutting 
Crt. Cut, ut, Speed, Horse-power 
Inch Inches Inch Feet per 
Minute 
3 12 0.0294 15 3.08 
3 12 0.0294 1% 3.35 
3 12 0.0294 25 8.62 
3 12 0.0294 30 4.16 


ment desired to settle. As it transpired, it was necessary for 


this firm to shut off all but a single machine, changing from 


one to the other as the show was on. , 

In conclusion, the writer desires to again emphasize the 
fact that the tests were made primarily to establish the size 
or power of motor to be used as a driver on the above shaper. 

* * * 


In the report of the committee on fuel economies, at the 
American Railway Master Mechanics’ Association convention 
at Atlantic City in June, W. C. Hayes, chairman, made the 
statement that the investigation of the committee has shown 
that less than three per cent of all the locomotives on all 
of the North American continent use anthracite, liquid and 
other than bituminous fuel. Hence, the problem of loco- 
motive boiler design as regards fuel is mainly concerned with 
bituminous fuel. 
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INTERESTING TOOLS AND METHODS OF 
CINCINNATI SHOPS 


THE R. K. LE BLOND MACHINE TOOL CoO. 
ETHAN VIALL* 

Many interesting things are to be seen in the machine tool 
building shops of Cincinnati; some possibly that are not new, 
others undoubtedly old but nevertheless of the nature of 
“shop kinks” to many mechanics who have not been fortunate 
enough to run across anything like them, and in the line of 
interesting tools and methods the R. K. LeBlond Machine 

. Tool Co., certainly holds its own. 

In Fig. 1 is shown the way nine grooves are milled at 
once, on the outside of the cylinders used on the LeBlond 
lathes to cover the quick change gears. These grooves are 
not very long, so the feeding is done by means of the large 
hand-wheel shown, which operates a worm and gear set into 
the head of the fixture. 


Fig. 1. Milling Nine Grooves simultaneously in a Quick-change Gear Cover 


A jig for holding apron half-nuts while milling the dove- 
tail bevel is shown in Fig. 2. Two of the half-nuts are placed 
in the jig and the bevel on one side is milled; the jig-head 
is then indexed half a turn and the job finished. Four differ- 
ent sizes of half-nuts are milled in this jig, which accounts 
for the four grooves to be seen in the head on each side of 
the dove-tail. 

The slots in the bottom of milling machine vises are milled 
while the vises are clamped onto a cast-iron block, Fig. 3, 
the base of which is so made as to be bolted to the milling 
machine table with the block either parallel or at right angles 
to the line of feed, so that slots may be milled at right angles 
to each other, with the same jig. 

Short shafts are milled for Woodruff keys, while held in 
the upright V-vise shown in Fig. 4. This vise is also very 


Fig. 2. Fixture for Milling Dove-tail Bevel on Apron Half-nuts 


handy for many other jobs where it is necessary to hold 
round stock. 

All sizes of plain cast-iron pulleys are faced and crowned 
in the special milling machine shown in Fig. 5, and a quicker 
or neater job could hardly be imagined, as with two mills 
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working on opposite sides, simultaneously, only a half revo- 
lution of the pulley is necessary to finish the rim. By refer- 
ring to the engraving, it will be seen that the pulley arbor 
and chuck, is driven from underneath by a worm and gear, 
and the big cutter heads are equipped with both cross and 


Fig. 3. Fixture for Holding Milling Machine Vises while slotting them 


parallel hand feed, making it easy to set the machine for any 
size pulley within its capacity or to vary the amount of 
crown wanted on the face. The spindles carrying the mill- 
ing cutters are back geared and the whole machine is made 
heavy and powerful in order to do good work. 

A neat little jig used for holding the graduated sleeves 
used on the feed-screws of both lathes and milling machines, 
while drilling the set-screw hole, is shown in Fig. 6. In 
order to always have the set-screw hole in the same position 
relative to the numbers of the graduations, a little pointer 
for the zero mark on the sleeve is set into the face of the 
jig. Spacing collars are also used to bring the short sleeves 
properly under the drill bushing. 


Fig. 4. Upright V-vise for Holding Shafts which are being milled 
for Woodruff Keys 


At A, Fig. 7, is a special mandrel on which the large front 
box nut, for the No. 4 milling machine, is placed and turned 
after the threads have been cut in it. This mandrel is made 
to screw directly onto the lathe spindle, the square hole in 
the center being used for a wrench hold. 

After the nut is screwed onto the mandrel, it is locked in 
place by a slight turn of the handled locking-collar B, which 
has a stop pin C set into the back and intended as a guide 
for setting the locking collar in the same position for each 
nut, by backing it up against the stop-screw D. The width 
of the nut is gaged by setting the point of the cutting tool 
against the hardened screw H#. Another type of mandrel, 
known in most shops as a friction nose-chuck, is shown at F 
in this engraving. This mandrel screws onto the lathe spin- 
dle the same as the one just described, and it is used to hold 
large bored-out rings or collars, while turning the outside. 
A ring G@ is shown in place on the mandrel and the way it is 
locked by the pin H rolling and wedging in the beveled 
notch, is plainly apparent. 

Fig. 8 illustrates a little tapping kink which is sometimes 
very useful when doing special work in the lathe. When 
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tapping by this method, the tail-stock spindle is disconnected 
so as to be free to move out or in; the chuck holding the 
tap is connected to the lathe carriage by a short piece of rod 
as shown, the lathe is geared to cut the same thread as that 
on the tap and with the tap close to the work the feed is 
thrown in. If in backing out the tap, it is not desirable to 
use the feed on account of the backlash, the rod is easily 
backed out of the hole in the chuck, the key in the tail-stock 
of course keeping the spindle from turning with the chuck 
and tap, when the lathe spindle motion is reversed. Lead- 


Fig. 5. Pulley Turning and Crowning Machine 
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Fig. 7. A Nut Mandrel and Friction Nose Chuck 


Fig. 9. Turntable for Reversing Heavy Work in the Lathe 


ing the tap in in this way, is not always possible or desirable, 
but as was said before, it is sometimes an exceedingly useful 
kink. 

Where heavy work has to be turned end for end in a lathe, 
a turntable similar to the one shown in Fig. 9 is sometimes 
used. This kind of turntable is quite common in railroad 
shops, but it is seldom seen in other shops, even where it 
could be used to advantage. 

The method of grinding the hardened foot-stock centers may 
be of interest, as it is done differently in some shops. Here 
the center is held as in Fig. 10, and the point ground; then 
using a male and female center, as in Fig. 11, the body is 
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finished. Many shops leave a center hole on each end, that 
on the pointed end being all but cut off; the center is then 
hardened on this end, which often distorts the end which 
has been left on for the center hole. Next the piece is placed 
between centers and the body ground, and finally the center 
is placed in a split chuck and pointed. 

Fig. 12 shows a magnetic chuck which was made by the 
foreman of the grinding room for special work. 

In Figs. 13 and 14 are shown two views of a box jig for 
holding lathe aprons while machining the holes, and in Fig. 


ke 
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Fig. 6. Drilling Jig for Dial Sleeves 
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Fig. 10. Grinding the Point of a Foot-stock Center—First Operation 


16 is shown the complete set of tools used. By closely exam- 
ining these engravings, several interesting things may be 


noted. In the first place, all tools are driven from the drill- 
press spindle by the universal-jointed shank and socket shown. 
Then it will be seen that each tool whether drill, cutter 
or reamer, has its individual bushing which is kept from 
turning in the permanent jig-bushing, by a pin set in below 
the shoulder which fits into a notch in the latter; then, too, 
the long boring-bars B, C, D and EF, have keyways running 
the full length of the pilots for the purpose of engaging keys 
set into the pilot guide bushings in the jig. These bushings 
are flanged, and set into another bushing in the jig, in such 
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a way as to be free to revolve with the boring-bar, instead 
of having the pilot revolve in it which prevents chips or 
dirt getting in and scoring the pilot, as usual. The flanges 
on the inner or guide-bushing. keep all dirt from between 
it and the outer or bearing-bushing, and give long life to 
poth bushings and boring-bars. 


Fig.11. Grinding the Body of a Foot-stock Center—Second Operation 


Fig. 18. Box Jig for Machining Lathe Aprons 


Pacninery NY © 


Fig 16. Tools used for Machining Lathe Aprons 
™~ 


During the recent dull season, in order to keep their regu- 
lar force at work, a contract was taken for the machining of 
a large number of automobile engine parts, and two of the 
jigs used for some of the work on connecting-rods are worth 
describing. These rods and bearing-boxes are cast in one 
piece, and after the bearings are bored out, the work is put 
in a jig and the holes inthe large end for the oil hole and 
cap screws, are drilled, counterbored, and tapped as shown 
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in Fig. 15. This jig is made to slide back and forth, in order 
to bring the work in the proper position under the tool, by 
means of the hand lever A. This lever is made long so as to 
project through an opening in a sheet iron drum that is 
placed on the drill press table, around the jig, to keep the 
soap water that is used from spattering all over the shop. 
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Fig. 17. Fixture in which Connecting-rod Bearings are cut off 


After the holes are finished, the connecting-rods are placed 
eight at a time in the jig shown in Fig. 17, and the bearing- 
caps sawed off in a milling machine, using the saw shown. 

In Fig. 18 is a front view of a small hand-operated gradu- 
ating machine, with the part A of a compound rest in place, 
and the tool B just finishing a cut, and in Fig. 19 is a rear 
view, showing the way the machine is geared and operated. 
The indexing or dividing ratchet-wheel and dog is shown 
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Fig.19. Graduating Machine-Rear View 


Combination Fixture for Holding Grinder Knees while planing 
Male and Female Dove-tail Slides 


Fig. 22. Fixture for Holding Lathe Carriage Slides while planing them Fig. 23. 


Fig. 25. Gage for Setting False V’s for Lathe Carriages 


Fig. 24. Simple Form of Fixture for Holding Gibs on the Planer, 
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at C, and a cam-wheel with four even and one high rise at D. 
This cam-wheel gives the tool its four short strokes and one 
long one, which is the usual motion. 

In the planing department, there are a number of “clapper- 
box” tools such as shown in Fig. 20, used for side cutting 
on the planer. The two large ones, made right and left, 
have a little plunger and spring with a crosspiece A, which 
may be turned lengthwise of the clapper to allow the tool to 
be drawn back out of the way if necessary, but it is turned 
crosswise when the tool is in use, in order to draw the clap- 
per and tool back into position at the end of the reverse 
stroke. Several other forms of tool holders, which need no 
explanation, are shown in Fig. 21. 


Fig. 26. Adjustable Table for Holding Lathe Carriages or Other Parts 
while Scraping and Fitting 


A jig for holding ten top-slides for lathe compound rests, 
while planing the bottoms, is shown in Fig. 22, and in Fig. 
23, is a combination-jig for holding grinder knees. The 
illustration shows two in position, but this is only done to 
show how they are held for the two planing operations, only 
one, of course, being planed at a time. Fig. 24 shows how 
gibs are planed, seven at a time, being held by pins inserted 
in holes drilled in the ends. Lathe carriages are lined up for 
the planing of the cross-ways, by being laid on the pieces A 
shown in Fig. 25. In order to get these pieces absolutely at 
right-angles to the travel of the planer table, the device B 
is used. This is simply laid on one of the pieces A as shown, 
and then tested by a dial indicator placed in the tool-holder. 
When the indicator reads the same for the entire length of B, 
the cross-piece A is tightened down, and the next one tested. 
A very handy iron table used to hold carriages or other parts 
while scraping and fitting is shown in Fig. 26. 


me 
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Fig. 2'7. An Elevating Truck for Raising and Moving Lathes 


Every shop foreman knows what a nuisance the starting 
and stopping of an emery wheel is and how apt a man is to 
leave ‘it running when he is through with it. The LeBlond 
shop had the usual trouble and so the arrangement shown 
in Fig. 28 was put on. As the man steps on platform A, the 
belt is shifted over and the wheel starts, and as soon as he 
steps off, the weight B pulls the belt over onto the loose 
pulley and stops the wheel. 

Fig. 27 shows the ingenious truck used to move lathes 
around, the construction of which can be seen at a glance. 


RAILWAY MACHINERY 202 


BIG GUN MAKING IN A NUT SHELL 


This is how big guns are ‘built at Elswick according to a 
clipping from Pearson’s Weekly, a popular British journal, 
sent to us by a valued contributor. The account is graphic, 
but, though somewhat lacking in detail, it probably passes 
muster as the “real thing” with the class of readers to whom 
such “fluffy” literature appeals: 

“Red hot steel ingots are forced into a rough cylindrical 
shape, either by the pounding of steam-hammers (some of 


-them can give a blow of 700 tons), or by hydraulic presses. 


The largest of the latter gives a pressure of nearly 6,000 
tons. 

“Now that the rough forging has been made it has to be 
tested, and this is a critical part of the process: A few pieces 
are cut off from the main forging, heated in oil at a tempera- 
ture of about 1,500 degrees F. and fixed firmly in iron jaws. 
Hydraulic pressure now tries to tear each lump in two, the 
strain sometimes rising to 46 tons on each square inch. 
If all the sample pieces stand the test, the forging is held 
good enough to make a gun. If not, another forging is made. 

“Tf the test is satisfactory the rough pillar of steel is now 
‘rough-bored’ inside and ‘turned’ on the outside. Then it 
is hardened by 
being dipped into 
a bath of hot oil; 
then bored and 
turned again till 
smooth; then an- 
nealed, or allowed 
to cool slowly 
from a high tem- 
perature; then it 
is ‘fine bored’ and 
‘fine-turned.’ The 
next process is 
that of testing 
the surface. It is 
tested both chem- 
ically and by mir- 
rors. 

eAtovsy Cee iplae | abr 
now well into 
shape, but it 
needs _ strengthen- 
ing. A deep pit 
is dug, and the ’ 
gun set upright 
in it. Red-hot 
hoops of steel are dropped on from on top. As they cool 
they tighten. After each layer of hoops the gun is planed by 
a lathe to make it smooth for the next layer. 

“Now the inside is rifled or grooved like a screw. When 
the powder chamber has been bored out and the breech-block 
fitted, the gun is nearly ready for its trials. The Elswick 
big guns are tested near Silloth, on the flat and lonely shores 
of the Solway Firth.” 


Fig. 28. Automatic Emery Wheel Belt-shifter 


* * * 


A remarkable high-speed run of regular passenger trains is 
being made by the Great Western Railway of England, in 
connection with transporting the passengers of the Cunard 
liners from Fishguard to London. The total distance from 
Fishguard to London is 261 miles, a distance which was coy- 
ered, on August 30, in 268 minutes by the special mail train, 
and 276 minutes by a passenger train consisting of ten cars, 
and weighing 274 tons. The first part of the run is a diffi- 
cult one, owing to heavy grades, including one, over a mile 
in length, of 1 in 50. The latter part of the run, however, 
presents more favorable conditions and the run from Carmar- 
then to London, a distance of 230 miles, was made in 228 
minutes, including a stop of four minutes. At one section 
75 miles were actually covered in 60 minutes, and 100 miles 
were covered in 83 minutes 49 seconds, a remarkable perform- 
ance with so heavy a load behind the tender. The locomotive 
pulling the train was a four-cylinder, non-compound, six- 
wheel coupled engine weighing 7514 toms, cylinders 14144 
by 26 inches, working pressure 225 pounds, and with driving 
wheels 8014 inches in diameter. 
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AN ELECTRIC SURFACE GAGE 
GEO. J. MURDOCK* 


‘The purpose of the electric 
surface gage is to obtain 
aural as well as visual evi- 
dence of the truth of a plane 
surface. There are places on 
many classes of work, such 
as jigs, where it is difficult to 
see whether or to what extent 
the surface is out of truth, 
with the common _ surface 
gage. This is notable where 
there is an overhanging pro- 
jection so close to the surface 
plate that it is impossible to 
look under. In dark weather 
it is very trying on the eyes to see whether the fine point 
of the needle touches the work or to what extent it does 
not. The electric current will communicate an audible sig- 
nal when the needle comes in contact with the work, when 
under the most favorable circumstances such contact cannot 
be seen with the eye. This surface gage can also be used for 
many purposes for, which the usual type is comparatively 
useless; for instance in truing up work on the face-plate or 
in a chuck, concentric with the axis of the lathe spindle, or 
for ascertaining the truth of a shaft between centers in the 
lathe or an arbor in the same position. When the pointer 
makes contact with the work, the electric current will speak 
to the brain through the ear where the eye cannot see. 

Fig. 1 shows a side elevation of this gage. Its general 
design is similar to that of the gages in common use. The 
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SURFACE PLATE 


Fig. 1. Surface Gage equipped with Electrical Apparatus for Producing 
Sound when the Pointer is in Contact 


base is cast with a recess in the bottom in which lie on 
their sides, two small dry cell batteries known as “Ever 
Ready” No. 650. This cell is 14% x 5x2 inches, and is espe- 
cially adapted for this work. The ends of the cells are shown 
in Fig. 1 by dotted lines. On the top of the base is a small 
buzzer known as a midget, which is noisy enough for the 
purpose and which occupies but a small space. The positive 
and negative terminals of the cells are soldered together as 
shown in Fig. 38. The cells are then inserted in the base so 
that only the terminal G of the battery comes in contact with 
the metal of which the base is composed. The other terminal 


* Address: 833 Wallace Place, Newark, N. J. 

+ George J. Murdock was bora in New Berlin, New York, 1858, and 
received an academic and engineering education. He has been em- 
ployed by the Hall Signal Co., New York; Western Instrument Co., 
Newark, N. J.; Manhattan Typewriter Co., Newark, N. J.; Sloan & 
Chase Mfg. Co., Newark, N. J., in the capacity of foreman, tool-maker, 
draftsman, foreman of instrument finishing work, ete. At present he 
is practicing engineering on his own account, making a specialty of 
instrument and precision tool work. 
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is passed up through a hard rubber bushing H (Fig. 4), and 
connected by a wire J to one binding post of the buzzer. The 
other binding post is connected to the insulated needle-bar by 
the wire K which is rolled up on a small wire so as to give 
it a coil. After it is coiled it is well to dip it in shellac 
varnish so that the current cannot short circuit through an 


accidental contact by the wire with the top of the base. It 


will now be seen that the circuit has two terminals, one being 
the base, and the other the needle point; consequently, when- 
ever the point of the needle comes into contact with the work 
being tested, the current will pass through the work to the 
surface plate, and thence back through the base of the gage 
to the terminal @ of the battery which is in contact with the 
inside of the base. Whenever the current passes through this 
circuit it energizes the magnets in the buzzer and causes it to 
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Fig. 2. Diagram showing EHlectrical Connections and Plan of Gage 


give out a clear sound that can be heard several feet away. 
The moment the needle point passes to a low point on the 
surtace of the work, the contact is electrically broken and 
the buzzer ceases to sound. At H, Fig. 2, is shown the hard 
rubber sleeve that insulates the needle-bar D from the base L. 
The usual form of binding device is used, of which the 
threaded stem M is a part. It is well to have a small shoulder 
on EF so that the bar cannot slide down and make contact 
with the base of the tool, in which case it would run the 
battery down. It will be seen that no switch is required, as 
the circuit can only be closed through the needle-bar and 
needle. 

The buzzer is secured to the top of the base by two screws, 
one at each end, and it does not require insulating from the 
base, as the binding posts are insulated at both terminals 
from the enclosing case. In trying the truth of a surface, as 
at A in Fig. 1, the foot of the work would be set up on paral- 
lels and the needle inverted with its point up; it can then 
be placed under, this surface and indications taken in a loca- 
tion that would be difficult or perhaps impossible to see. For 
work in the lathe, the base of the gage can be set on the 
tool-post foot, and when the point of the gage strikes the 
work, no matter how lightly, the current will pass through the 
work in the chuck or on the face-plate to the lathe spindle, 
shears, and thence back through the tool-post foot and to the 
base of the gage, ringing the buzzer as the result, and the 
work can be trued accordingly. The same happens when an 
arbor is between the lathe centers, and no matter how fast it 
runs, the buzzer will sound when the point touches, when it 
is impossible for the eye to see it touch. 

After the cells are inserted in the base, a metal bottom 
should be fitted so that they cannot drop out, and the work 
should be done so they cannot shake around in the base. It 
is also advisable not to leave the point of the needle long on 
the work as it runs the batteries down uselessly; but for all 
ordinary requirements they will last a very long time if a 
little care in this respect is taken. 
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PIPE FITTINGS—THEORY VS. PRACTICE IN 
THEIR MANUFACTURE 


F. W. BARROWS* 


If I were asked what determines the thickness of ordinary, 
screwed pipe fittings, I should reply that the market price 
is now the final and controlling authority, all other essentials 
having long been dominated by this price; the weight being 
the conclusive test of merit: In theory the fitting should be 
strong enough to resist the internal pressure to which it may 
be subjected either by the fluid it is to convey or by the piper 
in “making up”; and the fittings now in the market have 
been proved, by numerous tests, to be not only strong enough 
to resist these internal strains, but have also successfully 
withstood the strains caused by changes of temperature, and 
by failure to “line up.” 

St 


Using the formula p—-—,, in which p represents pressure; 
ip 


S, ultimate strength; ¢, thickness; and 7, inner radius, and by 
substituting the values for %-inch gray iron fitting found in 


45° ELL OR EIGHTH BEND 
Machinery,N.Y, 

Two-ineh tittings for 100 pounds pressure, proportioned according to 
MACHINDRY’S Data Sheet for June, 1905. 

# (outside diameter of body) = 2.85 inches and tap diameter (out- 
side at end) = 2.337 inches. 


90° ELL OR QUARTER BEND 


4 B 2.41 — 2.337 
f — 2D = 2.41 inches or inside diameter of fitting, and ——————-——- 
F (0365 inch clearance for tap. ‘ 
= = 1.065 ineh or X, and X — L = .255 inch, which is the 


clearance for the run of the machine or for making up. (Ap- 
proximately three threads.) 


Fig. 1. Sectional Views of Gray Iron Fittings illustrating Clearance 
for Threading and ‘‘Making Up” 


the Data Sheet for June, 1905, giving dimensions for fittings 
to withstand 100 pounds pressure; p (bursting strain) = 
20,000 x 0.15 


= 5,454. This product divided by 100, the pres- 


0.55 

sure for which such fittings are guaranteed, gives a safety 
factor of 54.54. Through stress of circumstances, a line of 
*4-iInch piping, connecting a testing pump with its work, 
which was to be tested to 1,000 pounds, was made up with 
ordinary (100-pound pressure) gray iron fittings and brass 
check valves; and so well did it stand this extreme (water) 
pressure, that it was continued in use for some years. The 
pump used was a lever hand pump and the efforts to keep 
the pressure above 1,000 for the time considered necessary 
for inspection, caused the gage to show at times as high as 
1,500 pounds. 

Taking ¢ and r from the same list for 2-inch fitting, p= 


20,000 0.22 
——————— = bursting strain of 3,734 (nearly), which would 
1.205 : 


give, for this fitting, a safety factor of 37.34. 
doubt a safe thickness. 

Bronze (commonly called brass) fittings are usually made 
of yellow brass, which, strictly speaking, is not a bronze 
because it contains zinc, and for which the value of S may be 
safely taken (even for the miserable stuff used in “Rf” brass 
fittings) at 18,000; and ¢t, as the patterns have an allowance 
for finishing, may be set down at 0.19. Substituting these 
18,000 « 0.19 
———_————, which gives 

1.205 
the bursting strain at 2,838, and a safety factor of 28.38 for 
this fitting, which factor, though less than that for the iron 
fitting, is still great enough for safety. 

A line of six-inch piping, supplying steam from a boiler 
(gage pressure, 100) to an engine, ran along the ceiling and 


This is without 


values, the formula now reads: p= 


* Address: 581 Colorado Ave., Bridgeport, Conn. 
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was connected, through a 90-degree elbow and a vertical pipe 
some eight feet long, to the engine. In the horizontal pipe 
there was an expansion joint of the ordinary, sliding type, 
and through somebody’s oversight, this piping was used for 
several days without any stop for the expansion joint other 
than the rigidity of the elbow connecting the vertical to the 
horizontal piping. No accident occurred. 


20,000 X 0.42 


For 6-inch fitting, p= = 2458, giving a factor 


3.41 

of 24.58 for safety. With the same factor as for 2-inch, this. 
fitting would have been 50 per cent thicker and the 12-inch, 
with the 2-inch factor, would be nearly twice as thick as. 
shown on the Data Sheet referred to in the foregoing. For 
a 6-inch bronze fitting, if designed on the theory that a 2-inch 
fitting is a good standard to base calculations on, the thick- 
ness of body would have been from 50 to 100 per cent (as the: 
value of S might be varied to suit different mixtures) more 
than “good practice” calls for. Some exception may be taken 
to the stated value of S for the brass fittings, but in my 
opinion it is placed quite high enough when taking into con- 
sideration the large amount of poor scrap that is commonly 
used, and the shiftless methods of melting and pouring allowed 
in some foundrys, through either inefficiency or carelessness. 

To go back again to the common practice, a little further 
consideration of what might be called the necessary attributes 
of a good fitting, will show that the fixings of the weight has: 
also fixed, within very small limits, the thickness; which 
term as applied to fittings, means the thickness of body be- 
tween thread bosses. The weight should be properly distrib- 
uted in the length, and in the diameter of the ends, which 
must successfully resist the strain of making up. The length 
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A—Beaded brass ell with long ends, -with clearance for tool at “ax” 
to machine beads, and large fillets between bead and body that 
fitting may be readily finished all over by strapping, as is. 
often required. ; 

B—Malleable iron ell without bands or beads, known as a gas fitting. 
Because of their uniform thickness these castings are more 
easily made sound—a very good feature of this fitting. : 

C—Gray iron longturn or water fitting. This fitting, because of its. 
long, easy curves (a prominent feature in all its different 
forms), is well adapted for piping intended to convey liquids. 


Fig. 2. Types of Common Fittings 


must be such as to permit a suitable length of thread and also 
room for tapping without any danger of the taps striking 
together at the end of the run, or of the piper’s being able to 
screw the pipes in until they meet. The threaded ends and 
the tapped holes vary in size, and the piper is usually a 
strenuous individual who may be relied upon to accomplish 
this if possible. Then there remains a certain amount of 
metal which may be divided between the length of end bands: 
and thickness of body, the inner diameter of which, fixed by 
the pipe size, is usually made slightly larger than the outside 
of the pipe to prevent any shoulder being formed in tapping. 

One may vary the diameter of the ends, but after having 
become acquainted with the aforesaid piper and his trusty 
“Stilson,” the inclination will be to increase this diameter, 
even at the expense of body thickness. Again, when one has 
once learned how easy it is to crack a cast iron tee or ell 
through the “corners,” there will be a still greater inclination 
to enlarge the ends of new fittings. The beaded fitting is 
probably the best form for resisting this making-up strain, 
and most brass fittings are made in this form, but the beaded, 
gray iron fitting does not seem to suit the trade. 

If the foundry is to produce good sound castings, at the 
minimum cost, the change of thickness where the tapping 
boss and the band join the body, must not be too abrupt, a 
requirement which will keep the end size down and thus limit 
the amount of metal which can profitably be used in strength- 
ening the ends. Another reason for not reducing the end size— 
for small fittings especially—is found in the practice followed 
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by nearly all manufacturers, of tapping these smaller sizes 
with straight taps—thus bringing the strain of making up 
more exactly at the end of the fitting. Some makers claim that 
small fittings tapped in this way are just as good as the 
others. The smaller sizes of pipe show up rather badly; 
Briggs’ standard gives a good length of thread, nicely tapered, 
which allows for quite a variation in size of the tapped hole, 
but requires, for a solid die, too much thickness of stock; at 
least this seems to be the verdict of those who make solid dies, 
as they are, almost without excepticn, made too thin. (Can 
this be another question of cost?) The dies are also often 
made with greater taper than Briggs’ standard in order that 
the thin die may cover as much variation in size as the stand- 


ard does; and even if the fittings were tapped taper, the pipe - 


cut with the commercial die wouldn’t fit. It may be that the 
claim “just as good”—for straight taps—should be allowed to 
stand. 

The thickness of the body may be increased by shortening 
the bands, but if carried to extremes, this would hurt the 
appearance of the banded fitting. The net weight may be 
increased by using cheaper material, but this would not im- 
prove the goods, and the quality, fixed by the ever-present need 
of keeping down the labor cost, is now about as poor as it 
can well be. Iron fittings must be soft, and brass fittings must 
be of a mixture which will cut smoothly, in order that the 
cost of tapping may not be increased by spoiled work. Labor 
cost saved by improved facilities, is frequently expended in 
increasing the weight, and thus causing greater sales. Some 
customers may demand that the material used show a certain 
tensile strength; this would, in most cases, mean better ma- 
terial, and the customer expects to, and does, pay a better 
price. Again he may require that they be tested up to some 
stated pressure, which would raise the price by causing the 
rejection of some pieces, not for lack of strength, but because 
of holes through the castings. If the test is made by water 
pressure, the fittings unable to stand the test at first will 
often be found, upon testing again after some hours, to be 
perfectly tight; the holes, too small to be seen until located 
by the test, after the first wetting, are soon closed by rust. 
Natural gas fittings are often tested to 1,000 pounds, and, to 
prevent leakage through the casting, they are boiled for hours 
in paraffine. 

In brief, the qualities demanded by the trade have placed 
the ordinary fittings far above any theoretical strength, and 
the efforts to improve these fittings tend, not to change the 
weight, but rather to a better distribution of the metal, so 
that when the new fitting is placed on the market, the first 
and final question, deciding its success or failure, will be: 
“What does it weigh?” 

* * 

The Patent Office issued 33,514 patents in 1908, and regis- 
tered 6,029 trade-marks, labels and prints; 22,328 patents 
expired during the year. The total receipts were $1,896,848 
and the expenditures $1,712,303. On January 1, 1909, the 
Patent Office had a balance to its credit of $6,890,726. The 
work on that date was current, except in five examining divi- 
sions out of 49, and those five have caught up with their work 
since then. Special attention is being directed to the classi- 
fication of the 915,000 United States patents, the 2,000,000 
foreign patents, and the 85,000 volumes in the library, which 
is expected to reduce the expense of examining applications 
by one-third, and to improve the character of the work. Com- 
missioner Moore has requested Congress to use a part of the 
surplus earned by the Patent Office for the erection of a 
building suitable for its needs. 


* * * 


A sensation was created in marine circles by the announce- 
ment that the Curtiss steam turbines in the Southern Pacific 
liner Creole, built for the New York and New Orleans service, 
are to be taken out and reciprocating engines installed in 
their place. lt is claimed that the vessel has not operated 
satisfactorily; her coal consumption is said to be ‘excessive, 
2,000 tons being required for the round trip between New 
York and New Orleans. The contract with the Fall River 
Shipbuilding & Engine Co., which built the vessel and tur- 
bines, called for a speed of sixteen knots an hour on a fixed 
maximum coal consumption. The vessel cost about $1,000,000. 
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MACHINERY’S DATA SHEETS—A WAY 
' TO USH THEM 


WwW. A. WARMAN* , 
I have preserved and used MacuINeRy’s Data Sheets since 


their inception, and I shall offer a few suggestions from my 
experience concerning a method of filing them. Binding these 


- sheets is unsatisfactory, as the index is never up-to-date. 


Again, few if any shops have occasion to refer to all the 
sheets, and dead material is undesirable, especially if it encum- 
bers live stuff. 

The most satisfactory arrangement I have found is that 
illustrated herewith. This is what is known as a transfer 
case for the open filing system. It consists of a box 5 by 8 by 
1014 inches, with a cover opening part way down each side, 
making it very easy and convenient to handle the sheets. The 
folders shown are made of heavy manila paper with a tab on 
one: side. For convenience, these tabs are staggered. The 
folders can be made with three or five tabs if desired. The 
guide cards, with white tabs, are of heavy binder board. As 
shown in the illustration, the tabs are located on the guide 
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Filing Case for Machinery’s Data Sheets 


cards so that four extend across the filing case. Those on the 
folders are wider, being about one-third the width of the case. 

The operation of the system is as follows: Divide the box 
into subjects with the guide cards, and subdivide the subjects 
with the folders. For instance, when filing the data on gears, 
mark a guide card gears. Then mark a folder bevel, one 
miter, one spiral, one spur, one worm, ete. The sub-classi- 
fications may be carried to any extent required for conven: 
ience. By this method the indexing is done once only, and 
the index is always up-to-date. The data pertaining to a 
class of any subject are in a folder convenient to handle, and 
fresh material is so easily added that special tables and data 
pertaining to one’s own line may be made on standard size 
sheets, and inserted in the folders. Such sheets greatly in- 
crease the value of the outfit as a time saver. 


' MACHINE SCREW TAP AND BODY DRILL SIZES 


'Threads| Body | Va 
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I had a set of sheets shellaced for use in the shop. The 
shellac keeps them quite clean and they can be washed when 
soiled. After using the shellac, I found that celluloid lacquer 
was much easier to use. It may be applied: directly to the 
sheets, while to avoid discoloration, they must be sized before 
shellacing. . 

As to the Data Sheets, most all that we have used have 
been very satisfactory. The only one on which I would sug- 
gest a change would be the tap drill list for machine screw 
taps. The list given herewith is very near for average ma- 
chine shop work. It is certainly healthier for taps than the 
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connection with the surface of the longitudinal passage. A 
wedge F is then inserted in D, and the collars A and C are 
thus securely locked upon each other, and the retaining ele- 


ment B effectively locked and held in position on the shaft. / » 
\ *% 


list given on Data Sheet Number 2. To devise a tap drill 
list with which an amateur cannot go wrong, would be an 
almost impossible task; so many factors need to be consid- 
ered in determining the drill size that will give the best 
result. 
can be used without variation, as conditions vary. The best 
one can do is to compromise. 


I do not see how any table of sizes for small taps * * * 


DRILL CHUCK 


If a screw has little to do, what is the use of taking a 
chance of breaking a tap by forcing it to cut a full thread? 
‘The kind of materials must always cut a large figure in deter- 
mining drill sizes. 

* * * 


GRINDING MACHINE FOR SKATES, ETC. 


A machine that will grind metal bars on both sides simul- 
taneously has been patented by Chetwood Smith of Worcester, 
Mass. (U. S. patent No. 930,626, Aug. 10, 1909). His ma- 
chine is particularly adapted for grinding the blades of skates 
or in the formation of tools where the sides are to be tapered 
or ground on a curve. 

Mr. Smith found that for successful operation, the axes of 
the grinding wheels should be at an angle to each other, as 
shown in the engraving, which is a plan view of his machine. 
The wheels are cup-shaped and beveled at their working edges 
‘to present frusto-conical grinding faces. 
wheels are set at such an angle that the adjacent portions of 


Grinding Machine for Skates and Other Parts Finished Simultaneously on Both Sides 


the grinding faces are substantially parallel when the wheels 
are employed to grind the blade, the blade being supported 
on a rest which is made vertically adjustable by the hand- 
wheel A. 

Each carriage has at its under side below the stud B a 
threaded boss and screw with a hand-wheel, which adjusts the 
carriage longitudinally of the base of the frame, thus adapting 
the grinding faces of the wheels to the thickness of the work 
or compensating for the wear of the grinders. 

* * * 


SET COLLAR FOR SHAFTS 


A set collar with an effective retaining means, whereby the 
danger of its becoming loosened upon the shaft is eliminated, 
was patented by Israel W. Exley of Colville, Washington. 
(U. S. patent No. 930,169, Aug. 3, 1909.) 

Fig. 1 is a cross-section of the assembled device and Fig. 2 
is a perspective view of the locking collar. 


Set Collar for Shafts with Protector for Screw Head 


After collar A is fastened upon the shaft by the retaining 
element B, collar C is slipped over it, the longitudinal open- 
ing D in the latter coming over the projecting head of B. 
The collar is rotated, bringing the head within the annular 
Passage E, which has walls diminishing from its point of 


The axes of the’ 


may be derived. 


Thomas J. Fegley and George O. Leopold in U. S. patent Bs 
No. 932,259 (Aug. 24, 1909), assigned to North Bros. Mfg. Co., 
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Drill Chuck with Radially-acting Jaws 


| 


Fig.2 
Machinery,N.Y. 


Philadelphia, Pa., describe a simple and cheap chuck that will 
readily and firmly grasp a drill or other tool. A longitudinal 
section is shown in Fig. 1 and a perspective view of one of 
the jaws in Fig. 2. 

The operation of the chuck is as follows. On screwing the 
stem © into the shell, the disk B is forced toward the conical 
portion of the shell, which, in turn, forces 
the jaws toward each other against the 
pressure of the springs J (Fig. 2), closing 
the jaws upon the drill inserted in the 
chuck. By reversing the movement of the 
shell the jaws are released from pressure 
and the springs J will force them apart. 

By making the disk hollow (Fig. 2) and 
mounting the springs on studs, the springs 
are held in position even when the chuck is 


dismantled. 
a 3 * * 


CHUCK JAW SCREW MOUNTING 


In U. S. patent No. 930,075 (Aug. 3, 
1909) Albert P. Kern describes an im- 
proved mounting for the radially adjustable jaws of a chuck, 
which he has assigned to the Cincinnati Chuck Co., Cin- 
cinnati, O. The engraving is a section of one of the 
jaws, showing the operating screw A, and the sleeves Mr. 


Machinery,N.Y. 


Machinery,N.Y, 


Hardened Chuck Jaw Screw Mounting 


Kern uses for bearings. The sleeves are of hardened steel, 
each having a flange B engaging against the shoulder C of 
the body to prevent the sleeve from being radially displaced 
in its seat. Preferably the outer sleeve has a portion of its 
periphery cut away for providing clearance for the sliding 
jaw. The ends of the screws are thus given a hard steel 
bearing in the radial slot, so the greatest possible efficiency 


* * * 

The government of Western Australia is about to under- 
take the construction of a railway line, 114 miles in length, con- 
necting the Pilbarre goldfields with Port Hedland. 
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INDEX FOR VOLUME XV 


MACHINERY was started September, 1894, the first volume 
containing only 192 reading pages and about the same amount 
of advertising. The fifteenth volume contains 1,000 reading 
pages and more than double that number of advertising pages. 
While the growth of MacHINERY has been somewhat unusual 
in the history of trade publications, it measures quite accu- 
rately the growth of the machine tool and kindred industries 
which the publication represents, 

The index for Volume XV, engineering edition, comprises 
over 4,000 references and fills seventeen pages, type size slightly 
larger than the regular MACHINERY page, set in six-point, four 
columns to the page. Copies of the index of the engineering, 
railway or shop edition will be sent to subscribers on request. 

* * * 


PROGRESS IN SAFEGUARDING MACHINERY 


The promoters of the national mcvement for providing safe- 
guards for the dangerous parts of machinery to prevent the 
many distressing accidents to life and limb, should be gratified 
by the material improvement in this detail noticeable in ma- 
chine design in the past two or three years. Comparatively 
few builders of engine lathes, for example, now neglect to 
cover the back gears and other gears with guards. The ap- 
pearance of the lathe is improved, and a potential danger to the 
fingers of the operator is removed. 

Purchasers of machine tools can materially accelerate the 
movement by insisting that all danger points be safeguarded. 
There is scarcely ever a good reason why gears should not be 
covered. A pair of spur gears is about: the wickedest com- 
bination for mutilating fingers that can be conceived of; why 
should they be left uncovered when so dangerous? The proper 
shielding of all moving parts that can be covered without 
interfering with the function of the machine is essentially the 

‘ designer’s duty, and it should never be done as an afterthought 
when avoidable. This costs less in the original design with 
which it can be made harmonious, and what is most important, 
the guards integral with the machine cannot be readily re- 
moved by the workmen. Many machines have been wrecked 
or put out of commission for several days by having clothing 
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or tools accidentally drawn between the gears, resulting im 
bending the shafts and even breaking the frames. By all. 
means provide gearing with suitable covers, harmonious with 
the general outline of the machine. This remark is addressed 


to the designer. 
* * *® 


LEARN TO DRAW 


Every machinist who aspires to advance himself in his trade: 
should learn mechanical drawing, or its rudiments, at least, so- 
that he can make an accurate, understandable sketch. Draw-- 
ing is a universal language, and the mechanic who cannot 
read drawings or blue-prints is not of much account nowadays. 
Picture writing is the earliest known form of written lan- 
guage, and the easiest understood. It is so comprehensive and 
simple that the most intricate ideas are made clear even to a 
child who perhaps cannot read. A sketch tells much that 
cannot be imparted by word of mouth. We never lose our 
wonder at the miracle and mystery of the repeated line— 
the repetition of the straight and curved that is the substance- 
of all delineation. 

A machinist would be ashamed to acknowledge that he could 
not read or write, and he should consider that he is equally at 
fault in his mechanical training if he cannot draw and read 
Drawing is an exceedingly useful accom-- 
plishment to a man who has to direct the activities of his shop. 
mates. He can save time and convey clear ideas by resorting. 
to sketches. The record can be made permanent, and is often: 
a convenient reference long after it was made. The man who- 
can make an accurate sketch of a machine part or a mechan- 
ism must have an accurate mental picture of it, and that means. 
clear thinking. One great difference in men that makes some 
leaders and others ysis is the respective capacity for 
thinking. The mere act of drawing accurately will stimulate 
mental activity wonderfully. It will usually make the indi- 
vidual study to understand things that in his conceit he be- 
lieved he fully understood before. Drawing in this respect is. 
akin to writing for the press. A man never realizes how little 
he actually knows of a process, method, or mechanism until he- 
tries to describe it accurately in written words. 

* * * 2 


CATALOGUE FILING FOR SMALL CONCERNS. 


Every concern, large or small, that receives many catalogues. 
listing machinery and other products likely to be useful in its 
business, should have some systematic method of filing them 
for ready reference. The average proprietor of a small shop 
probably will say that it is all right for the big concern to 
provide a catalogue file but, when you are superintendent, fore- 
man, business manager and office boy all in one, there is mighty 
little time left for such fol-de-rol. Doubtless there is not much. 
time left for systematic effort in the poorly managed business, 
but the time wasted in looking through a heap of papers for a 
catalogue that is dimly remembered and badly wanted will, if 
rightly directed, more than suffice for properly filing catalogues- 
and price lists so that they can be readily found. 

A simple and cheap method of caring for advertising litera- 
ture is in use in the editcriai department of Macutnerry that is- 
recommended to those particularly who cannot afford a more 
elaborate system. First, a number of ordinary letter files was. 
provided that cost at retail 25 cents each. These files were- 
numbered on the back, beginning with 1 and filled with the 
catalogues on hand. Each catalogue put in No. 1 file has the- 
number 1 written or pasted on its cover and those put in No. 2° 
file are marked 2, and so on. The obvious purpose of these 
numbers is to facilitate replacement in the proper file when. 
removed. The date of receipt of all circulars and other adver-- 
tising literature is written on them, thus 9/28/09. <A card: 
index of 3x5 cards is compiled, each concern represented hay- 
ing a card on which is written the number of the file in which: 
its catalogue is stored. 

Catalogues are filed as received, filling the new boxes without 
regard to matter on hand except when new literature from: 
concerns already indexed is received, then the new matter is- 
put in the old box and no change in the cards is made. No 
attempt is made to file in alphabetical order, but a small con- 
cern could preserve the alphabetical order without great trou- 
ble, and in that case the card index would not be necessary-. 
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Another means for avoiding the cards is a list of the concerns 
represented in each file pasted on the back of the files. The 
common letter files are 10x 114% inches inside, and will store 
the average size catalogues easily, and if a little care is taken 
each file can be so filled as to leave very little waste space, 


* *e & 


LIGHT ABFRONAUTIC MOTORS 


The aeroplane has been aptly typified as “an engine with 
wings,’ meaning that the motor is the heart and substance of 
the heavier-than-air flying machine. No other vehicle is so 
dependent on its motive power: A motor boat will still float 
if its engine is disabled; an automobile may be run off by the 
side of the road and left until the repair man can be called; 
a motor-cycle can be propelled by foot power; but the aeroplane 
must at once leave its element and negotiate the best landing 
place available when the engine stops. A dependable motor is 
so necessary to the success of the flying machine that we are 
forced to conclude that until it has been developed into a per- 
tected state the aeroplane will remain little more than a dan- 
gerous toy for a few bold experimenters to risk their lives in. 

In the race to develop aeronautic motors that will fly, the 


effort has been made to excel in lightness of construction, and 


operator desires and the fuel supply holds out. 


some of the resulting motors have been marvels of power per 
unit of weight. It now appears, in the light of experience, that 
the sacrifice of dependability to mere lightness has defeated 
the object of making a motor that will certainly fly. It is not 
sufficient that the engine be made go light and powerful that 
it can easily raise itself; it is of equal or greater importance 
that it continue in flight and develop full power so long as the 
One flying 
machine experimenter says: “Three different types of light- 
weight aeronautic motors experimented with have proved more 
than unsatisfactory. While the machine easily flies and rises 
with each of these motors, none can be depended on to stand 
the strain of continued operation. This experience forced me 
to consider the building of a new motive power, meeting more 
efficiently the requirements of the new art. The manufacturers 
of the present-day light motor, in an endeavor to lighten the 
engine, lose sight entirely of the real function of the motor. 
In an aeroplane, continued, ever-ready and dependable power 
is more important than in an automobile for a hundred and one 
reasons.” 

The experiments of the Wright brothers indicate that very 
light or very powerful motors are not absolutely necessary. 
In the official test at Fort Myer, Orville Wright lifted and 
carried 1,300 pounds with an engine rated at less than 24 horse- 
power, at a speed of about 45 miles an hour. Comparing this 
with the Curtiss record at Rheims, France, in August this year 
(see October number) the difference in weight per horse-power 
is marked. The Curtiss aeroplane, loaded, weighed about 700 
pounds and developed 63 horse-power, the weight per horse- 
power being about 11 pounds, while in the Wright aeroplane it 
was about 55 pounds per horse-power. The greater area of 
wing surface in the Wright machine undoubtedly means that 
less power is required for sustaining the load. 

The correlation of power of the engine, the size and speed 
of the propellers, and the area and shape of wing surfaces to 
Secure the highest efficiency will undoubtedly require many 
more experiments than have been made by the Wright broth- 
ers and others, and probably some strange discoveries will be 
made in the realm of aerodynamics. 


* * * 


CHAIN MAKING WITHOUT SCRAP 


Practically all manufacturing operations are accompanied 
with more or less waste. The turning of logs into merchant- 
able lumber, for example, is enormously wasteful, not 50 per 
cent of the cubic contents in the logs appearing in the finished 
lumber when worked up by the machinery in general use 
twenty years ago. It is true that considerable improvement 
has been made in eliminating waste since the advent of band 
Saws and thin resaws that convert a much smaller amount of 
wood into sawdust than the old circular saws of a generation 
ago, but even with the highly developed modern wood-working 
machinery the waste still is large, and in the majority of wood- 
working operations it must so continue except in the case of 
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veneering. So it is in the milling industry, and all along the 
manufacturing line with a few notable exceptions. 

Machine shop operations consist of turning, planing, drilling, 
boring and milling, all of which remove metal from where it is 
not wanted, thus making the finished product by wasting ma- 
terial in chips. Cutting, bending and forming is done in 
presses, however, with little waste, and some press work has 
been so highly developed as to eliminate practically all scrap. 
The article on another page of this number (engineering edi- 
tion) “Chain Making Extraordinary in a Scrapless Press 
Room” is a notable example in which the elimination of scrap 
in an automatically formed product has been carried to the 
limit. While the process is typical of similar processes for the 
cold conversion of metals in wire or ribbon form into merchant- 
able products, none we believe has equalled this. 

To convert a coil of cold steel ribbon into perfect machinery 
chain, hardened against wear without a particle of scrap except 
a trifling scallop at each end of the coil, is a triumph of manu- 
facture, and when it is considered that the product is turned 
out automatically, and the finished chain is 95 per cent of the 
length of the steel ribbon, we figuratively take off our hat to 
the man or men who have made this astonishing feat possible. 
Remember that the product is not the light plumbers’ chain 
made from thin brass stock, but is machinery chain in sizes 
from 1% inch to 3 inches wide, and in thickness of 0.045 to 
0.250 inch. The large sizes are capable of transmitting heavy 
power. 

That man is called a public benefactor “who makes two 
blades of grass grow where one grew before,” and equal justice 
requires that we acknowledge our debt to the men who have 
made scrapless chain, screws, nails, and other useful prod- 
ucts possible at a labor cost so low as to be almost negligible. 


* * 


THE MASSACHUSETTS PLAN FOR INDUS- 
TRIAL INSURANCE 


In the August, 1907, issue of MAcHINERY, an article was pub- 
lished entitled “Industrial Life Insurance and the Workman.” 
In this article the great waste incident to industrial life insur- 
ance, aS conducted by the large industrial life insurance com- 
panies, was pointed out, and in a short item in the Septem- 
ber, 1907, issue mention was made of the law enacted in Massa- 
chusetts permitting the savings banks to conduct industrial 
insurance. It appears that the Massachusetts plan during the 
two years it has been in operation has proved successful, and 
many firms and industrial corporations employing great num- 
bers of men have taken active interest in the matter by way 
of facilitating the spread of information relating to the meth- 
ods employed by the savings banks. One of the latest large 
Massachusetts manufacturing corporations to introduce into 
its plant the plan of savings bank life insurance and old age 
annuities is the B. F. Sturtevant Co. of Hyde Park, Mass. 
A savings bank agency has been established within the works, 
in charge of a person furnished by the savings bank insur- 
ance committee of the Boston Chamber of Commerce. As 
industrial insurance is practically a necessity to the majority 
of industrial workers, this departure is a very important 
one, and it is to be expected that this form of insurance will 
be intreduced into other states as well. 

Under this system of savings bank life insurance, any sav- 
ings bank is authorized to establish an insurance department 
for issuing life insurances, limited to $500 and annuities lim- 
ited to $200 per year, to residents of Massachusetts. While 
the amount of insurance in any one savings bank is thus 
limited, the same person may take out life insurance and 
annuities in more than one bank. The most important fea- 
ture of this system of insurance is that the cost is much 
lower than that charged by the large life insurance companies 
in the past, notably the Metropolitan of New York and the 
Prudential of New Jersey. The savings bank industrial insur- 
ance is conducted at actual cost, and all profits are returned 
to the policy holders. The causes of the high cost of the in- 
dustrial insurance in the large companies has been high man- 
aging expenses, which for instance, in the industrial depart- 
ment of the Metropolitan Life Insurance Co. in 1904 were 
42.08 per cent of all the premium receipts. In the same year 
the percentage of managing expenses to the deposits made 
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during the year in the Massachusetts savings banks was 1.47 
per cent. These facts were disclosed during an investigation 
made in Massachusetts, and as a result of this investigation 
the law relating to savings bank life insurance was enacted. 

Although the general public has not responded as readily 
to the advantages of life insurance as was expected, the re- 
sponse of the various industrial establishments, where the 
managements have done considerably towards presenting the 
advantages of the scheme to the employes, has been satisfac- 
tory. A large amount of savings bank insurance has been 
obtained at the leading shce factories in Brockton and Haver- 
hill, and at the Fore River Ship Building Co., Quincy, and 
the United States Shoe Machinery Co., Beverly, Mass. The 
success has been greatest where the employes are well paid 
and of an intelligent class. To facilitate making this class 
of life insurance known to the employes the literature on 
the subject is usually first distributed in the pay envelopes. 
After that a trained insurance man from the Boston 
Chamber of Commerce interviews all the men and women 
who have shown interest in the subject. The success of 
the plan has caused considerable interest among manufac- 
turers in other: states, 

An interesting comparison between the savings bank insur- 
ance and that offered by the large industrial life insurance 
companies is given by the Massachusetts State Actuary in a 
recent publication, wherein he shows that under this system 
an old age annuity with the life insurance feature added, 
costs less than what the working man now pays for his indus- 
trial life insurance alone. If @ man is twenty-five years old 
and pays to the savings bank $1.30 each month, and his 
neighbor of the same age pays $1.35 each month to the insur- 
ance company, then the savings bank depositor when he 
reaches the age of sixty-five will have no more insurance to 
pay, but will begin to receive an annuity of $100; his neigh- 
bor, however, will continue to pay $1.35 each month to the 
insurance company until he is seventy-five years old, and yet 
nothing will be paid to him as annuity at any time, but his 
insurance merely amounts to a given sum payable at death. 

Some figures relating to the actual cost of insurance under 
this system may prove interesting. By paying $1 a month, a 
man twenty-one years old may secure for himself an annuity 
of $200 a. year, commencing at an age of sixty-five, and con- 
tinuing throughout life. A man twenty-five years old by pay- 
ing $1.16 monthly for twenty years may obtain a life insur- 
ance of $500. By a payment of eighty-two cents a month for 
life, he can purchase the same amount of insurance, his fam- 
ily receiving $500 at his death whenever it may occur. In- 
cluding, as this system does,the annuity plan at an age of 
sixty or sixty-five years, it is an efficient substitute for the 
old age pension systems adopted in England and Germany, 
and instead of making the pensioner a dependent for life, 
this plan makes the man who commences to save a small 
amount early in life, independent in his old age. Under our 
present industrial conditions the importance of this system 
can hardly be overestimated. 


* * * 


An extensive plan for a system of airship lines to be estab- 
lished in France is outlined in Page’s Weekly; where the 
capital for permanent structures and equipment is to be had 
is not explained. In view of the fact that service of this 
kind can hardly be expected to be financially successful, this 
most important consideration seems to have been given too 
little attention. Five airships, it is stated, capable of carry- 
ing from eight to twenty passengers besides the crew, will 
be built, and four lines will be immediately operated. Three 
stations, it is stated, are practically ready (?), and that of 
Rheims will be ready within two months. One line will ex- 
tend northeast from Paris, another southeast to Lyons, an- 
other southwest to Orleans, Bordeaux and Pau, and a west- 
ern line to Rouen. A similar company has been formed in 
Germany. It is stated by the Practical Engineer that the 
capital is 3,000,000 marks and that two ships are being built 
by the Zeppelin company, each capable of carrying the neces- 
sary crew and twenty passengers, the cost per ship being 
$140,000. No attempt is made, it is stated, to estimate the 
profits: this seems to be the most sensible part of the venture. 
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BOARD DROP-HAMMBER DESIGN 
H. TERHUNE* 


About two years ago the writer had occasion to redesign an 
entire line-of drop-forge machinery for a large drop-forge 
plant in the Hast, using board drops exclusively. In years 
past the use of these hammers has been severely (and justly) 
criticised because of the high cost of upkeep. For some 
reason the builders of these machines have neglected to keep 
the design up to the demands put upon the machines. Having 
been designed mostly for straight work, they often fail when 
forging four- and six-throw crank-shafts, automobile front 
axles, or any other kind of work requiring a lot of “break- 
down” (bending into shape) work. 

So serious have been the repair bills on this class of work 
that many drop-forge plants have adopted the system of using 


‘two sets of dies, one to break down and another to finish, so 


that the impressions in the die blocks can be placed more 
central in the hammer. This not only entails extra cost for 
dies, but the tying up of an extra hammer as well; whereas, 
if the hammer had been properly designed to withstand the 
additional strains put upon it due to the breaking down, as 
well as wide enough between uprights, the work could have. 
been done in one machine at a much less cost; the break- 
down being dcne at one side, and in the same die block as the 
finishing impression. 

It is the side thrust that causes so much trouble with the 
piston rod and packing gland of the steam hammer. 


Economy of Board Drops 

For forgings up to say 300 pounds, the writer does not 
believe that a more economical way can be found to forge 
them than in a properly-designed board drop hammer. The 
power consumption is extremely low. In one plant using 45 
board drops varying from 400 to 3,000 pounds or a total fall- 
ing weight of 50,700 pounds, even with a bad arrangement of 
jack-shafts, these hammers together with 23 trimming presses 
and kindred machinery are driven by two motors of 75 and 
100 H.P., respectively, and yet there is power to spare. For 
convenience let us assume that 40 H.P.—a low estimate—are 
used on the presses and other machinery; this leaves 1 H.P. 
for every 875 pounds of falling weight. 

Almost every builder of steam drops recommends a boiler 
plant of at least 0.75 H.P. for every 100 pounds of falling 
weight. It is true that a steam drop will do more work in a 
given time for the same number of pounds falling weight than 
a board drop, but this is not so important when we consider 
that the best furnace to-day will hardly keep a board drop 
constantly going. Besides, what would become of the average 
drop forger if kept constantly before his fire for a full day 
of nine hours? 

General Construction of Board Drop Hammer 

To meet the requirements of an up-to-date drop-forge shop, 
the hammer, of which a front and rear view are shown in 
Fig. 1, was designed. It is an almost indestructible machine, 
the capacity of which seems to be limited only by the inge- 
nuity of the die sinker. In the design many new and com- 
mendable features have been introduced. 

The bases are of cast iron and in one piece, a weight ratio 
of 15 to 1 between base and hammer being adopted; that is, 
if the hammer weighs 2,000 pounds, the base would weigh 
30,000 pounds. A shoe or “sow” of 0.45 carbon steel is keyed 
and doweled into the base, and the die openings planed into 
this. The recess in the base for the uprights is planed straight 
through, assuring a permanent alignment, as there is a bear- 
ing the entire width of the uprights. a9 

Fig. 4 shows the section of upright used by most builders 
since beard drops first came into use. As work became more 
and more severe, and uprights failed, nothing was done, how- 
ever, but to increase the cross sectional area till the center 
became very porous, an even section of metal being impossible. 
The V’s too have failed, and in every case the break was 
perpendicular to the surfaces in contact (see Fig. 4). These 
failures, together with a practical and theoretical knowledge 
of conditions led up to the form of upright shown in Fig. 5, 
which has nearly an even section of metal distributed so as to 
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better withstand the shocks brought to bear upon it. The 
V is backed up by a beam of the depth A and the thickness B, 
and any direct thrust that is perpendicular to the apex of 
the V is taken up by beams of depth C and thickness D. 
Adjustments 

It often happens in drop forge work that the dies do not 
match exactly sidewise, and some adjustment is necessary to 
bring them in line. The top die is generally doweled securely 
onto the hammer, and some drop forge plants use double keys 
for holding the bottom die in the shoe. One taper key is driven 
in from the front, and another taper key is driven in from 
the rear. In adjusting the location of the lower die relative 
to the upper one, all that is necessary is to back one key out 
and drive the other one in. This form of adjustment, however, 
is rather limited, as the taper of the keys must not be too 
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lower part of the upright thus straddles or forks over the 
body of the bolt, as shown in Fig. 6. The collar-nut on the 
end of the bolt is shown at A in Fig. 1, this nut bearing 
against a boss on the upright. One bolt of this kind is pro- 
vided for each upright. In adjusting, the hammer with upper 
die is let down until the faces of the dies come together. Then 
the base binding bolts are loosened, and also one of the 
upright adjusting bolt nuts. The other adjusting bolt nut is 
tightened, thus moving the entire upper structure—uprights, 
hammer and head—to the right or left, as the case may be, 
until the dies are proper:y matched. Then all parts are again 
locked into place. The moving of the entire structure is 
quite common in board drop hammer designs and is consid- 
ered good practice, especially when the base binding bolts 
are at an angle, as is the case in the present hammer, as this 


Fig. 1. 


great, or the keys will not remain in place; it also adds an 
extra piece to fit and possibly jar loose. 

A better method of adjustment is to move the entire upper 
structure sidewise on the base by means of an adjusting bolt; 
but this bolt has, possibly, been one of the greatest annoyances 
of the board drop in years past. For a long period all makers 
used practically the same construction, consisting of a set- 
screw passing through a nut inserted in and fastened to the 
base, the point of the screw bearing against a projection of 
the upright. The hammering action of the upright, however, 
is very severe, especially on break-down work, and the point 
of the adjusting screw soon becomes upset so that it can 
neither be removed nor used for adjusting the uprights. 

In the present construction, therefore, a bolt with a T-head 
has been laid horizontally in the recess for the upright cast 
in the base. The T-head is let into the base, so that the bolt 
cannot move relative to the base casting. The round part of 
the bolt rests on a finished surface in the recess, and a finished 
groove is provided in the upright to fit over the bolt; the 


Front and Rear Views of Board Drop-hammer of Rigid Design 


Fig. 2. Automatic Knock-off Arrangement 


draws the uprights apart and back against the adjusting bolt 
nuts, 

Noiches are cut in the collar of the nut, as shown in Fig. 8, 
and a flat spring is fastened to the base and brought to bear 
in the notches, this forming a positive lock and an easy means 
of adjustment. With a special thread on the bolt, an adjust- 
ment as fine as 0.0028 inch can be had. 

The trouble due to constant vibration causing the uprights 
to creep together and pinch the hammer at the bottom is 
overcome by setting the base binder bolts at an angle, thus 
keeping the upright back against the upright adjusting bolt 
nut. The adjustment for different heights of fall is made by 
a bracket clamped to a modified form of rack in any desired 
position on the left-hand upright. (See Fig. 1.) The roll 
releasing lever H, better shown in Fig. 7, allows the friction 


bar F to release on the up stroke without shock or noise. The 
automatic knock-off H is best shown in Fig. 2. 
Adjustment for different thicknesses of dies is made 


through the adjustable dog G, carrying a4 stop pin JI, 
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the latter resting on a flattened surface of the knock-off H, 
which has an: elongated hole through it. The side of the 
hammer is beveled to fit the beveled end of the knock-off H. 
As the hammer descends the knock-off is forced back, allowing 
the stop pin to fall through the elongated hole. For thick dies 
the stop pin is set forward, and, as shown in the line engrav- 
ing Fig. 8, consequently falls earlier. 
C is the elongated hole in the upright allowing adjustment 
for the stop pin; the pin is shown set for thick dies and it is 
moved back in the slot for thinner dies. The elongated hole 
through the knock-off is indicated at D. As the hammer 
descends it is evident that when the knock-off is forced back, 
the stop pin falls through the slot in the knock-off and allows 
the friction bar to drop, and thus the eccentrics on the lifting 
rolls are brought into contact with the lifting board. The 
hammer then rises until the hammer pin, which is made of 
wood in order to lessen the impact, comes in contact with the 
roll releasing lever, which raises the friction bar and thus 
releases the rolls. 

As shown in Fig. 8, the stop pin rests on a surface the 
width of which equals y. Should the stop pin be moved to 


Fig. 3. Locking Arrangement for Upright Adjusting Bolt Nut 


the left to the end of the slot in the upright, the knock-off 
evidently would have to be forced back a distance equal to 2 
before the friction bar could fall. As the side of the hammer 
and the front of the knock-off are beveled only 51% degrees, 
the hammer must travel a considerable distance to force the 
knock-off back 114 inch, which is its extreme travel. 

Even if the drop forger is not careful in setting the 
knock-off, little can be lost in having it act too early, unless 
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Figs. 4 and 5. Section of Uprights of Usual Type and of the Type used 
in the Hammer shown in Fig. 1 

at a very short fall, because the hammer has a velocity of a 
free falling body, having fallen several feet, while the friction 
bar starts from rest when the knock-off releases it. The fric- 
tion bar should be heavy enough to throw the rolls against 
the lifting board with force enough to lift the hammer readily. 
The best condition is to catch the hammer when rebounding 
from the dies. 
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It will be noticed that there is no provision made for pre- 
venting the knock-off from turning around its own axis. Pro- 
vision to prevent turning was made on the first hammer built, 
but it was found unnecessary, as the weight of the friction bar 
resting on the flattened surface always keeps the knock-off 
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Fig. 6. Details of Sidewise Adjustment of Uprights 


from turning when the bar is up, and as soon as released, the 
pin passes down to the slot in the knock-off, making turning — 
impossible. 

The knock-off stop is counterbored instead cf being bored 
clear through, The reason for this is that the impact of the 
hammer would be likely to shear off the taper pin. With the 
construction shown, the pin has nothing to do but overcome 
the impact and pressure of the spring, and even this impact | 
is lessened by fiber washers which act as cushions, as well 
as by a safety cotter pin which would act in case the taper 
pin should fail. 


Fig. '7. Arrangement for Adjustment for Different Heights of Fall 


When the hammer pin comes in contact with the: roll releas- 
ing lever, as previously mentioned, thereby raising the fric- 
tion bar and releasing the rolls, the hammer again falls and 
will continue to run automatically until the treadle is released. 
At this time it comes to a rest on the top of its stroke, and is 
held there by board-clamps K, Fig. 9, located above the rolls 
out of the way of any oil that may work out of the bearings. 
By a greater or less depression of the treadle, any blow may 
be struck regardless of the set fall. The hammer can also be 
stopped at any point when falling, without injury to the 
machine. 

Head Construction 

Fig. 9 gives a good idea of the head construction. Both 

lifting rolls. as well as the board clamps, are mounted on 


eccentric sleeves, the front one of each being intended for 


operating and the rear one for the adjustment necessary, due 
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' to the rolling down or wear of the board. This feature is one 
of the most important in the whole construction as a perfect 
alignment of the rolls is always assured, regardless of how 
careless the operator may be. The adjusting bars ZL are car- 
ried down in the back of the uprights through lugs cast on 
them, and locked within easy reach of a person standing on 
the floor. (See Fig. 2.) Adjustment for the wear of the board 
can thus be made in a few seconds, whereas usually on all 
drops offered to the trade a ladder is necessary for reaching 
the set-screws located behind each end of the rear roll bear- 
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THE MAKING OF AN ACCURATE LEAD-SCREW 


In a paper read before the Institution of Mechanical Engi- 
neers, of Great Britain, by Mr. H. F. Donaldson, an incident 
is related showing the pains which are sometimes taken by 
mechanical men to accomplish their ends. The author of 
the paper states that some years ago he visited certain 
British works where it was claimed that micrometer screws 
were produced with exceptional accuracy. He there had a 
conversation with one of the members of the firm who claimed 
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Fig. 8. Details of the Automatic Knock-off Arrangement 


ing. It is then a mechanical impossibility to ever get the 
rolis and clamps parallel, with the proper amount of friction, 
while the drop is running. 

An even pressure must be brought to bear across the entire 

face of the board, or a rapid wearing away will ‘result, and 
many times this causes it to split. A double pressure on one 
side also has a bad effect on the bearings. 

Seasoned maple boards have been found to stand better than 
any other kind of wood or metal. Paper fiber has been tried 
with fairly good results—but as yet the cost of this material 
is prohibitive. All running bearings of the hammer illus- 
trated are exceptionally long, bronze bushed and provided 
with large oil reservoirs. 


Fig. 9. Head Construction of Board Drop-hammer 


Fig. 10 shows the foundation construction, which, like the 
ratio of 15 to 1 between base and hammer, was adopted after 
a long and varied series of experiments. The concrete mix- 
ture is made up of three barrels of stone, two barrels of 
coarse sand, and one barrel of cement. To meet the various 
classes of work that comes into the average drop-forge shop, 
these hammers were built very wide between uprights, vizZ., 
400-pound hammer, 12 inches; 800-pound, 14 inches; 1,200- 
pound, 17 inches; 2,000-pound, 20 inches; 3,000-pound, 24 
inches. It does not seem practical to build board drops larger 
than 3,000 pounds falling weight. The field in which heavier 
blows than this are required is best covered by the steam drop 
and the hydraulic press. 


to have produced, by his own efforts, an accurate master 
screw upcen which the accuracy of all the firm’s subsequent 
work of this character depended. This man first cut a screw 
as accurately as possible by the common methods, and he 
then shut himself in a room, the temperature of which was 
constantly kept nearly at the heat of the human body, so as 
to in this way by artificial means minimize the effect of the 
heat of his body on the work in which he was engaged. His 
screw had a square thread and was about twelve inches long; 
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Fig. 10. Foundation of Drop Hammer 


when the temperature of the room had been brought to a 
level as high as he considered he could stand, he shut him- 
self in the room and proceeded to measure short lengths of 
the whole of the screw and lap the inaccuracies on both sides 
of the thread until he secured, as near as could be obtained, 
absolute accuracy in the screw. He remained in the room 
until he had gone over the whole length of both sides of the 
thread which required about twenty-four hours, when he came 
out of the room with the screw in its finished state. 


SOME CAUSES OF BELT FAILURES* 


G. S. BAKERt 


Nearly every large manufacturing plant is constantly mak- 
ing changes and improvements in its machinery for the sake 
of effecting greater economy in its output. Strangely enough, 
many of our largest manufacturing plants, though equipped 
with most modern machinery, have most inefficient methods 
of installing belting equipment. There seems to be a general 
feeling that belting a machine is something that everybody 
understands and something which needs no particular study 
or attention. The result of this indifferent attitude toward 
belting and its proper installation, has been constant extrava- 
gance in the belting equipment of plants where the greatest 
possible economy is followed in other directions. 

The causes of belt failures are many. In some instances the 
cause may be traced direct to the manufacturer of the belt, who 
has not furnished in the 
goods delivered the quali- 
ties which he should. But, 
let us assume, that only the 
best belting is bought and 
delivered, and then analyze 
why the best belting, wrong- 
ly installed, will have need 
for frequent replacement. 
Under such conditions the 
causes are two-fold: First, 
belt failures are often due 
to a defective working out 
of the underlying principles 
of practical belt transmis- 
sion; and second, belt fail- 
ures are often the result of 
the selection of an improper 
type cf belting for the par- 
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Fig.1. Drive from Large to Small oye a oe3, : ‘ork 6t 
Pulley, showing Decreased Arc of ticular kind of work 0 
Contact which it is to be put. 


We shall, in this article, attempt to show how a large per- 
centage of the unnecessary costs of belting could be elimin- 
ated by following out three suggestions: First, by foreseeing 
and modifying the mechanical and architectural plans in the 
building of plants, so that they will conform to the most 
modern principles of practical belt transmissicn; second, by 
modifying pulley conditions in a plant already built; and 
third, by the selection and proper installation of the right 
type and size of belting for the particular machine and pulley 
upon which the belt must operate. 


Very often slight changes in transmission conditions would , 


save great losses of time on many types of machinery in many 
of our factories. Were for example are some of the common 
mistakes in transmission which could easily be rectified, if 
attention were called to them. 

Allowing too short centers between the shafling. This prac- 
tice works havoc with the belt where the load is heavy. 
Owing to its limited length, the belt does not sag on the top 
side, as it would when driving frem the bottom of the 
pulleys, which is the correct way; therefore it becomes neces- 
sary to draw the belt very tight to avoid slippage, thus strain- 
ing it and adding to the frictional resistance in the bearings. 
When the diameters of the driving and driven pulleys differ to 
any extent, as shown in Fig. 1, there is a material reduction 
in the arc of contact on the smaller pulley, as the distance 
between the centers of shafting is lessened, and as the driv- 
ing power of the belt, in a measure, depends upon the area of 
contact between the belt and pulley surfaces, the advantage 
of increasing the distance between centers is apparent. 

Installation of pulleys which are too small. A slow-running 
belt must be heavy if any strain is put upon it. It must also 
be wide to get the proper area of contact to insure it against 
slippage. Where small pulleys are used, the above condition 


* Wor additional information on this subject, see the following arti- 
cles previously published in Macninury: Apparatus for Measuring the 
Slip of Belts, May, 1908; Loss of Velocity Ratio Due to Belt Plasticity, 
January, 1906: The Manufacture of Belting at the Schieren Iactory, 
May, 1906; Tests of Belt Preparations, March, 1906; Horse-power 
Transmitted by Belts, July, 1906;. Belting, June, 1905; Eelt Drive for 
Shafts at Right Angles, June, 1902; Belt Drive for Three Pulleys, 
March, 1901. 

7+ Address: 51 Beekman St., New York. 
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is doubly true. Were the pulleys at their installation enlarged 
proportionately, they would still give the same number of 
revolutions, but the belt speed would be increased, the grippage 
area increased and a narrower and lighter belt could be used. 
Such a belt will invariably outlast a shorter, heavier and 
thicker belt. In determining the minimum diameter of pulleys 
to be used with single and double belting, it is necessary to 
take into consideration the width of the belt tc be used, belt 
speed and horse-power transmitted. In a very general way it 
may be said that it would be well, whenever possible, to have 
the pulleys on which single belting is to run not less than 
8 inches in diameter, and those for double belting not less than 
12 inches in diameter. 

The avoidance, as far as possible, of quarter-turn drives. 
Quarter-turn drives (Fig. 2) bring about one of the hardest con- 
ditions found in belt transmission. This character of drive 
can often be avoided in one of three ways: (a) By installing 
two loose pulleys so that the belt will operate over them, as 
well as over the regular driving pulleys, as shown in Fig. 3. 
The locse pulleys must correspond to the tight pulley on the 
same shaft, and be so placed that the crowns of all four pulleys 
in plan would form a rectangle. The advantage of this ar- 
rangement, generally speaking, may be said to be in the fact 
that when the belt operates at a quarter-turn with the deliver- 
ing faces of the driver and driven pulley plumb, the belt does 
not get the full degree of contact with the pulley which it 
does with the loose pulley arrangement, which givés for pul- 
leys of the same size a full 180 degrees contact. This con- 
dition, of course, makes for greater driving efficiency of the 
belt than when the area of contact between the pulley surface 
and belt is lessened by, the quarter-turn arrangement.* (b) By 


the use of a right-angle transmitter. (c) Posstbly by installing 
two idler guide pulleys on the top side of the belt. 

An avoidance of the use of small pulleys on extra long center 
drives. 
utmost. 


This condition taxes the tractive power of a belt to the 
Under such ccnditions it is necessary that the belt 
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Fig. 2. Quarter-turn Drive showing Distortion of Belt as it leaves Pulley 


be kept under a certain tension at all times. The result of 
this is usually either constant taking-up during damp seasons, 
or lengthening in dry periods. 

By so installing the belt that the slack side is above and the 
driving side on the bottom of the pulleys. If this condition is 
reversed, the slack side being below, as shown in Fig. 4, the arc 
of contact of the belt with the pulleys is materially lessened. 


i 


Types of Belting for Different Classes of Work 
Perhaps the most common cause of wastefulness in belt trans- 
mission is the selection of improper types of belting for particu- 


* Where the quarter-turn drive cannot be avoided because of lack of 
room or for other reasons, the straining of the belt can be minimized 
by lacing the joining ends so that the flesh side of one and the hair 
side of the other is out. This method was described in the February, 
1899, number of MACHINERY. AS will be understood, when a belt is 
placed over the pulleys in this way it is not twisted any more than 
with the common arrangement, for what was a quarter twist one way 
becomes a quarter twist in the other direction when the belt end is 
turned half way around. The advantage of connecting a quarter-turn 
belt in this way is that there is equal stretching of the belt on both 
sides, as a given point on one side of the belt is first on one side and 
then the other of the pulleys for each revolution, whereas with the 
usual arrangement all the stretching occurs on one side.—EDITOR, 
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lar classes of work or machinery. We cite in the following a 
‘few instances where practical mechanical knowledge of condi- 
tions should govern the selection of the belting. 

Drives with varying loads should be equipped with belts 
that have an abundance of elasticity and which are capable 
of retaining it. The elastic qualities should be such that upon 
the relaxation of the load, the belt will go back to its-original 
state. Another instance where elasticity has great bearing 
upon the selection of the proper type of belting is in connec- 
tion with quarter-turn belts. Here the belt must be able to 
form a long side and yet be elastic enough to insure of it not 
becoming permanent. 

On drives where there is a long distance between centers, 
it is necessary that the belt be absolutely uniform and have 
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Fig. 3. Four-pulley Drive for Pliminating the Quarter Turn 


perfect balance throughout. Unless a belt is procured which 
contains these qualities, its tractive powers and its driving 
powers will be materially reduced: Its life will be short and 
it will be continually running off the pulleys. Nothing but 
the best woven types of textile belts should be used on this 
character of drive, or leather belts made from absolute center 
stock. Often textile belts are selected for use with shifters. This 
is a mistake and should never be done, unless roller shifters 
are used. In the event that a belt is wanted which is to carry 
a heavy load, and where it is necessary that the belt should 
be kept tight at all times, it is always well to select a belt 
sufficiently heavy to give it a large factor of safety with regard 
to tensile strength. 


As to the Are of Contact 


On the drives where the are of contact that the belt has with 
the pulley is small, the transmitting efficiency of the belt 
will depend mostly on its width, since only in this way can 
an approach be made to the proper area of contact. ‘Tensile 
strength, under these conditions, has very little to do with the 
horse-power the belt will transmit. The horse-power depends 
almost wholly upon the speed at which the belt travels. The 
area of contact of the belt with the pulley should, however, 
be large enough to prevent slippage. 


Starting Machines with Full Load 


One blunder very often made by the engineers of large 
plants, which plays havoc with the belting, is the starting up 
of machinery with the full load on. The belting is then re- 
quired to transmit at a speed of, say, 100 feet per minute, the 
full amount of horse-power that it was designed to carry when 
running at a speed of, perhaps, 2,500 feet per minute. Unneces- 
.Sary strains of this sort are among the prime factors which 
cause belting to go to pieces. 
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Effect of Water and Dampness 

Another condition which is a large factor in belting difficul- 
ties, is water and dampness. To meet conditions of this sort, 
selection of the proper type of belting is of first importance. 
Dampness is, without doubt, the cause of more belt replace- 
ments than any other condition. While water itself may not 
splash on the belt, or the room in which the belt is operating 
may be free from water, nevertheless the action of dampness 
will often work havoc with belting. Dampness, unless the 
leather is specially treated to withstand its action, will cause 
the very best of leather belting to stretch, run crooked and 
in many cases open up the laps and piles. Belting at rest is 
affected much more by the action of moisture than when 
driving, as the frictional heat generated by the belt when 
driving tends to keep the belt dry. The problem of water- 
proofing and damp-proofing belting is a very important one 
at the present time, as our largest factories at the present 
day are being constructed of reinforced concrete and cement 
blocks. It is a well-known fact that unless special precautions 
are taken, as is seldom the case, that it is next to impossible 
to keep a factory constructed in this manner free from damp- 
ness, especially in warm seasons when no heating system is in 
operation. Since so many of our factories are being con- 
structed in this manner, it means practically the dawning of 
what may be termed “the water-proof belting age.” Dampness 
will penetrate readily through concrete walls. In one instance, 
which the writer recalls, underground concrete conduits were 
built in which the driving pulleys were to operate. The 
object of this idea was to save space by putting these belts 
under the floor, and also to get solid bearings for their shaft- 
ing. The superintendent of this factory desired to use un- 
treated, flat leather belting. He claimed that there would be 
an absence of water and moisture in conduits of this sort. 
It worked out, however, that the dampness from the ground 
penetrated the concrete walls and made the place very un- 
suitable for belting which had not been specially water- 


proofed. 
As to Fasteners 


Seldom does the question of belt fasteners receive the atten- 
tion that it deserves. Almost invariably the complaint regis- 
tered against the belt because it has.torn out where joined. 
reflects more upon those who had charge cf the installation 
than upon the belt with which tault is found. In determining 
the type of fastener to use, consideration must first be given 
to the mechanical conditions under which the belt will operate. 
If it runs under a tightener or drives from both sides it fol- 
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Fig. 4. Belt driving on Top Side, showing Decreased Arc of Contact 


lows that the joint must be of the hinge or flexible variety, or 
the belt made endless, and under these conditions we must 
eliminate from consideration some types of fasteners which 
are very satisfactory where the belt operates on free open 
drives. In the selection and application of fasteners, textile 
belting calls for even more care than does leather. The punch- 
ing of a hole which is too large or too close to the end fre- 
quently results in the fastener tearing out. In punching a 
hole in leather belting you weaken it only to the extent of the 
material removed, but a like operation on textile belting goes 
further in that it severs many of the interwoven strands and 
weakens the construction. The aim, therefore, should be to 
make the holes as small as possible and to place them at 
regular intervals. In preparing the ends of a belt for lacing 
or fastening, invariably use a square so that the ends will 
be at right angles with the edges of the belt. It has often 
been found, where fasteners do not give entire satisfaction, 
that this condition was due to the fact that the ends had not 
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been cut true, consequently, when joined together, the strain 
was not evenly distributed across the width of the belt, falling 
more on some points than on others and resulting in the tear- 
ing out of the fasteners. 


As to Belt Dressings 

If a belt does not operate properly or does not seem to grip 
the pulleys as it should, the average shop superintendent gives 
the belt a generous dose of belt dressing. It is the writer’s 
belief that as a general thing belt dressings do little good and 
tend to shorten the life of the belting. In most belt dressings 
a certain amount of resin is used and in almost all dressings 
some form of graphite. While both of these compositions 
possess certain adhesive qualities, in time they are bound to 
ruin the fiber of the leather. If leather belting is properly 
curried, it seldom becomes hard or dry, unless it is working 
under conditions where it is impractical to install a leather 
belt. In practical experience, it has been found advisable, 
under such conditions, to use as a belt dressing tallow mixed 
with a certain amount of castor oil. The tallow softens the 
fibers of the leather and the castor oil restores to a large 
extent the adhesive qualities in the belt. But even this most 
harmless type of dressing should be used sparingly, or the 
result will be a stretching of the leather. Where trouble is 
experienced through slippage of the belt, a few drops of castor 
oil on the pulley where the slipping occurs will be found to 
give good results. The oil will not injure the leather to the 
extent that most dressings will. Most all the slippage of belts 
is due to the fact that frictional heat causes the grain or pulley 
side of the belting to become dry. Castor oil tends to soften 
the grain and reduce slippage. Belt dressings, if not used very 
sparingly, in places where there is a certain amount of dust 
in the air, will invariably clot on the belt and cause it to run 
unevenly. 

General Service Conditions 

The problem of selecting a proper type of belting for dif- 
ferent classes of work is one that requires careful study and 
much experimenting on the part of those who operate different 
classes of machinery. Considerable money could be saved 
in belt replacements if the type of belting best adapted for the 
place were used. The writer knows of many instances where 
for years leather belting had been used on some particularly 
difficult drive, where it had an average life of only from two 
to three months. After allowing this condition to continue 
for years, the factory superintendent would finally instal some 
other type of belting which would be found to last much longer 
than the leather belting. This condition works both ways. 
Most of the largest belt manufacturers have experimented 
with different types of belting on different classes of machinery 
and are able to give authoritative recommendations as to which 
type of belting will prove most economical for each machine. 
Such recommendations should receive careful attention with a 
view to economies. The problem of properly belting machinery 
is a large one. New types of belting, new methods of fastening 
and new types of belt dressings are being introduced almost 
every day. While the proposition of belt transmission is an 
old one, there is still much room for improvement and need 
for closer attention on the part of those who use belts. 

* * * 


A NEW METHOD OF GALVANIZING 


A new method of galvanizing has recently been patented 
by George L. Paterson, Thomas L. Mornes and Carl H. Zieme 
of New Castle, Pennsylvania. The iron or steel to be galvan- 
ized is first coated with a paste composed of 88 parts of zinc 
flue dust, 2 parts of lamp black and 10 parts of clay. These 
ingredients are mixed with water and applied to the cleaned 
surface. The material is then placed in a furnace and heated 
to a temperature of from 600 to 1,000 degrees F. The heating 
is continued from one-half to four hours, when the article is 
removed from the furnace and allowed to cool in a place free 
from oxidizing influences. The paste, now dried, is easily re- 
moved, but the surface of the iron or steel is coated with 
zinc. The inventors claim that the coating thus produced is 
superior to that obtained by “sherardizing,’ and that much 
less zinc dust is used. From a sanitary point of view, the 
process is also commendable, as the operators are not sub- 
jected to the influences of the dry zinc dust. 
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THE TIME ELEMENT IN HARDNESS TESTS BY 
THE BRINELL SYSTEM* 


A diagram indicating the effect of the time element in hard- 
ness tests made by the Brinell method is given in the Sep- 
tember 25, 1909, issue of the Zeitschrift des Vereines deutscher 
Ingenieure, and is reproduced in the accompanying engraving. 
The tests were made by the German Glico Metal Co. On the 
lower scale in the diagram is given the time, in minutes, 
during which the pressure on the metal was permitted to act, 
while the scale on the left-hand side gives the hardness num- 
erals according to the Brinell hardness scale. It will be noted 
that the longer the pressure was permitted to act, the greater 
was the impression made on the metal, so that a lower hard- 
ness numeral resulted. Two sets of curves are shown, one 
with the metal heat- 
ed to 176 degrees F., 
and one with the 
metal at 68 degrees 
F. It is interesting 
to} note vathats. the 
curves in each set 
are almost parallel, 
except in one case, 
thus indicating that 
for comparative pur- 
poses the  Brinell 
test is accurate no 
matter what the 
length of duration 
of pressure, provid- 
ed, of course, that. 
the various samples 
tested are all sub- 
jected to pressure 
for the same length 
of time. It is also 
interesting to note 
the difference in the 
hardness of the metal brought about by the change of tempera- 
ture. It will be seen that at the higher temperature its hard- 
ness numeral is not only less than at the lower temperature, 
as, of course, would be expected, but when the pressure on the 
metal is permitted to remain for a longer time, the metal ap- 
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Curves showing the Variation in Results ob- 
tained in Hardness Tests of Varying Duration 


parently gives away much easier to continuous pressure when 


heated than when at a lower temperature. Tests of this kind 
should be of great value in determining the relative value of 
bearing metals which for long periods are to be subjected to 
heavy pressures under increasing temperatures. A new factor 
in hardness testing is also introduced, which the Brinell 
method is particularly adapted to measure, viz., the power of 
resistance to continuous pressure of various metals, a factor 
which may be found to vary considerably for different materials. 


* * * 


An apparatus was exhibited by Mr. S. H. Schneider at the 
meeting of the British Association for the Advancement of 
Science at Winnipeg, which seems to claim the distinction of 
being a new perpetuum mobile. The apparatus, which was 
not satisfactorily described, consists of a collapsible air-tight 
box which, when closed, sinks in water by its own weight. 
On reaching the bottom it is expanded by a magnet, when, 
being lighter than the water displaced, it rises to the surface 
where it again folds up and sinks. The inventor states that 
a full-sized generator weighing 600,000 pounds and displacing 
10,000 cubic feet of water would generate 50,000 horse-power 
at practically no cost of operation. Surely the millennium is 
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To prevent the formation of rust inside boilers, experiments 
have been made at the Berlin Technical Institute, Germany, 
to use water deprived of the air it contains by means of char- 
coal. Sacks of freshly prepared charcoal have been put into 
the water from which the boilers were fed, and the decrease 
of rust in the boilers fed with this water has been about 
twenty-five per cent. 


* See MACHINURY, September, 1908: 
the Hardness of Metals. 
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ASSEMBLING A 24-INCH ENGINE LATHE* 


ALFRED SPANGENBERGt 


While the problems encountered in assembling engine 
lathes are not as difficult of solution as those met with in 
assembling machine tools of a more complicated nature, thor- 
ough and careful consideration of the methods employed is 
essential in order to minimize the cost. The most important 
operations involved are the scraping of the bed and carriage 
and the lining up of the head- and tail-stock. To a large ex- 
tent the cost of these operations is dependent on the accuracy 
of the machine work. 

It is the object of the present article to discuss the methods 
employed in machining, and to illustrate and describe the 
erecting process on the bed, the principles involved in as- 
sembling the units having been fully outlined by the author 
in previous articles in the September and October issues of 
MACHINERY. For the purpose of giving a concrete example, 
a 24-inch engine iathe with quick-change gear device is se- 
lected, the general features of which are shown in Fig. 1. 

Planing the Bed and Carriage 


The practice of some makers to rough out the surfaces to be 
planed on the bed and carriage, and allow them to season 


Fig. 1. 


before taking the finishing cuts is indicative of the modern 
tendency toward accurate machine work as a means to avoid 
unnecessary scraping. The seasoning process simply consists 
in letting the casting stand in some convenient place in such 
a way that it will not be subjected to any outside forces, and 
allowing the stresses in the casting itself to become equalized. 
Next in importance to providing accurate planers on which 
to machine the bed and carriage, is the necessity for gages 
that will enable interchangeable work to be produced. The 
gages shown in Fig. 2 are particularly well adapted to this 
class of work, and are far superior to the common type having 
a bearing on both sides of each V. Feelers or thickness gages 
are used in connection with the gages illustrated, in order to 
measure the amount of error. The advantages this form pos- 
sesses over the common type are that the V’s on the casting 
being fitted will both be of the same width, and no difficulty is 
experienced in keeping the gage level, since it always lies in 
a horizontal plane by resting on the top of each V. At A and 
B are shown gages for the bed and carriage respectively; 
these gages are made of steel 14 inch thick. 
Assuming, for example, that the V-surface on the bed at @ 
is tight to the gage, and a 0.002 inch feeler will just pass be- 


*For additional information on this and kindred subjects, see 
“Assembling Machine ‘Tool Units,” in the October, 1909, issue of 
Macuinery, and articles there referred to. 

t Address: 951 W. 5th St., Plainfield, N. J. 
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tween the bed and gage at D, then 0.002 is the exact amount 
that must be planed off the surface C. When these two sur- 
faces fit the gage so that no error can be detected with a 
0.001 feeler, the gage is turned end for end, and the surfaces H 
and F are tested in the same manner. It is, of course, neces- 
sary to set the gage square with the bed and this is accom- 
plished by trying the feelers on both sides of the gage. The 
same remarks apply to the carriage gage B. At G@ and H in 
the same engraving are shown gages in the form of cast iron 
blocks about 6 inches long which are used for testing the 
ways on bed and carriage as indicated; I is a sheet steel strip 
fastened to one end of gage H and this is used to test the 
apron seat J. All other measurements are tested with ordi- 
nary height blocks or caliper gages, as the case may require. 
Referring now to the carriage, the sequence of operations in 
finish planing it is to plane the bearing for the shoe, and 
square up the ends, and then turn it over in the position 
shown in the engraving and plane the V’s and other surfaces 
on this side. It is good practice to plane lathe carriages of 
this size in lots of six at a time by placing: them in a “string” 
on the planer table. When completing the final operation, 
that ‘of planing the V’s, it is evident, however, that the car- 
riages farthest away from the angle plate by which they are 
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Twenty-four-inch Engine Lathe with Quick-change Gear Device 


squared up, are particularly liable to error. With careful set- 
ting up, this error should not exceed 0.003 inch, which is 
easily and quickly scraped off by the assemblers. 

Machining the Head- and Tail-stock 

The methods of machining head- and tail-stocks vary great- 
ly in different shops, and also with different sizes. Some 
makers first finish all the planing and then perform the bor- 
ing operations and scrape in the head-stock spindle, while 
others leave a finishing cut to be taken on the bottom of the 
head- and tail-stock after the boring and scraping are com- 
pleted, by setting up the castings on arbors held in V-blocks 
on the planer table. Both systems, or modifications of 
both, are frequently used in the same shop. While the first- 
mentioned system is the most economical in that it saves set- 
ting up the work on the planer twice, it is essential that the 
machining be such that very little scraping is required on 
the head-stock boxes; otherwise the head-stock will be thrown 
out of line in fitting the spindle, which necessitates replaning 
the head-stock and possibly the tail-stock. 

In any event, it will always pay to leave 1/16-inch stock to 
be bored out of the bearing boxes, so that after the boxes are 
fitted in the head-stock it can be replaced in the boring jig 
and a finishing cut taken in the boxes, allowing 0.005 inch to 
be reamed out. Adjustable shell reamers are mounted on the 
boring-bar for this purpose. When this precaution is taken, and 
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the spindle is accurately ground to size, very little scraping 
should be necessary to make a good bearing. The object of 
leaving the 1/16-inch to be bored out with a cutter before 
reaming, is to insure that the reamer has an even cut and that 
sufficient stock is left for reaming. 

Boring and Drilling the Bed 


When all the planing is finished on the bed, it is next sent 
to the drilling department where the first operation consists 
in boring the shaft holes for the tumbler mechanism shown 
in Fig. 3. This operation is performed on a horizontal drill- 
ing and boring machine with the aid of a jig’ which also lo 
eates the sweep clamping bolt hole. The shafts A and B 
run in long cast-iron bushings that are a light drive fit in the 
bed, and to provide for standardization and enable the bush- 
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Fig. 2. Gages for Testing the Planing of Lathe Bed and Carriage 


ings to be finished in large quantities, the holes in the bed 
are reamed to gage, adjustable shell reamers being mounted 
in the boring bar for this purpose. The hole for stud C is 
drilled and then finished with a rose reamer, after which it 
is hand reamed to gage. This hole and the sweep clamping 
bolt hole are the only ones that require facing, the method of 
taking the measurements being apparent from Fig. 4; A is 
a sheet-iron templet having an outline indicated by the heavy 
line; the opening at B locates the surface to which the stud 
boss is faced, while at C is shown whether there is sufficient 
clearance cored out for a feed gear. The templet is located 
sideways by the spline D which is riveted to the templet and 


ABC HINERL AL, 


Fig. 3. Quick-change Gear Mechanism of Lathe shown in Fig, 1 


fits the keyway in the bed; and endwise by being brought 
flush with the end of the bed. When in this position lines are 
scribed at B and C, after which the templet is removed and the 
hole counterbored to the line; C is chipped out later on if 
necessary. 

To locate the surface # for the sweep clamping bolt hole, 
the gage F is used, its construction being clearly shown in 
Fig. 4. All lateral measurements on the bed are taken from 
the surface B. Facing surface # completes the operations for 
this setting, and the bed is then moved around for drilling 
and tapping the lead-screw box bolt holes. 
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In Fig. 5, A-and B are jigs for drilling the front and rear 
lead-screw box seats, respectively. As will be seen, both jigs 
are located from the flat surface on top of the bed, the rear 
jig clearing the front V. Jig A is located endwise by 
seating against the hub (; the wooden pole D is used to set 
jig B. This pole has lines cut on one side, giving the settings 
for various lengths of beds up to 16 feet, so that the distance 
between the boxes, when bolted on, will be correct for the lead- 
screw. For longer beds, especially those in two sections, jig B 
is set from the rear end of the bed, and after the boxes are 
bolted on, the measurement is taken for the length to cut the 


-lead-screw; it is not practicable to set the rear box or cut 


the lead-screw in the same way in this case as in the previous 
one, due to the error that is likely to occur in the length of 
the bed. This completes the work at the horizontal drill, and 
the bed is now moved to a radial drill, where the holes for 
the rack are next drilled. Special eccentric clamps are used 
for holding the rack in place, one of which is seen resting on 
top of the bed in Fig. 7. The advantages of this clamp over 
the common C-form are that it does not mar the work, no 
copper packing is needed, the clamping and loosening is .quick- 
ly accomplished, and there is no danger of shifting the rack 
when clamping it. 

When holes for the rack are all drilled, including the pin 
holes, the drill-hand taps and enters one screw in each rack 
section, so as to keep the rack in place after the clamps are 
removed, and until the bed reaches the assemblers. This 
avoids tying up the radial drill while the rack is being fast- 
ened on the bed, which is the practice in some shops. 
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Fig. 4. Templet and Gage used when boring the Bed, shown in Position 


On top of the bed in Fig. 7 are shown two fixtures A and B, 
respectively, which are used to locate the tumbler locking bar 


D, Fig. 3. Fixture A is also used to set the bushings Hand F, __ 


Fig. 3, by inserting the stud in the fixture in place of the 


stud C, and bringing the bushings (which are straight) up — 4 4 


against the hubs shown on the fixture. Now, with fixture B 
in position in the tumbler shaft hole, the locking bar is set 
so that its first notch G, Fig. 3, fits over the projection C of 
fixture A, Fig. 7. The plates D and £ on fixture B are then 
moved so as to enter slots near the ends of the locking bar, — 
after which the locking bar is set so that its slots bottom in 
the fixture plates. In this position the bar is marked off, and 
after drilling the two bolt holes, which have 1/16-inch clear- — 
ance, it is again placed in position and clamped by its bolts. 
It is then shifted so as to bring it in the correct relation to 
the fixtures, and then the pin holes are drilled. With the 
bushings # and F (Fig. 3) located as previously mentioned, 
their set-screw holes are now drilled. 

The legs are set and marked off on the bed with the aid 
of a wooden pole having lines scribed on it representing the 
center line of each inner leg. After these holes are drilled 
and tapped and the legs bolted on, the bed is next turned right 
side up for drilling the head-stock clamping bolt holes. The 
jig for drilling these holes is located on the bed by the key- 
way D, surface G, and hub B, Fig. 4, so that when the head- 
stock, which also was drilled by this jig, is bolted on, the feed 
gear on the spindle will line up with the intermediate feed Pa 
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gear in the bed, and the head-stock casting will match the 
end of the bed. This completes the drilling, and the bed is 
next sent to the assemblers, where the actual work of as- 
sembling proper begins. 
Scraping the Carriage and Assembling the Tumbler 
Mechanism 

It is the general practice to keep the head-stocks, tail-stocks, 
carriages, tumbler members, etc., in stock, completely as- 
sembled, these units being identical for any length of bed. 
This method will be considered here, it being assumed that 
the units already have been brought to the assemblers. Two 
men usually are employed in assembling a lathe of this size, 
since a larger number cannot advantageously be used. Two 
men should be able to assemble such a lathe in 40 hours, total 
time. The operations of scraping on the carriage and as- 
sembling the tumbler mechanism are, of course, carried on 
simultaneously, one man working on each job; but for the 
purpose of description, each operation will be considered 
separately. 

The preliminary operations on the bed consist of rough 
Scraping the V’s and inside bearing for the tailstock, fasten- 
ing on the rack, and polishing the sides and top. When fast- 
ening on the rack, and polishing the sides, the bed is turned 
over for convenience of the workmen. The rack, which was 
temporarily fastened on by the drill-hand, is now removed 
and all the holes tapped, after which it is screwed fast, the 
pin holes reamed, and the pins driven in. A carpenter’s brace 
is used for the taps and reamer. Ag the rack already has 
een polished on a disk grinder, it is only necessary to rub it 


_ with emery cloth to obtain a good finish. The bed is now 


turned right side up and carefully leveled, using iron wedges. 
During these preliminary operations the painting and any 
necessary chipping is done. : 

For scraping the carriage to fit the bed a special lifting 
device is used to facilitate turning the carriage over. This 
device was described by the author in the February issue of 
MACHINERY. When the carriage is being pulled along the bed 
for the purpose of finding the bearing, the lifter bolts are 
slackened off so as to prevent any danger of springing the car- 
riage. 

Fig. 6 clearly indicates the method of squaring the carriage 
with the bed. As will be seen, the sweep bar A is held in 
firm contact with the angle and bottom bearing of the carriage 
by means of two flat steel springs B, bent to the shape shown. 


Fig. 5. Jigs used for Drilling Lead-screw Box Bolt Holes in the Bed 


Brass shoes C, riveted to these springs, prevent the latter from 
cutting or scratching the bar. The function of coiled spring D 
is to hold the sweep bar collar Z in close contact with the end 
of the carriage. With this device, the sweep is easily and 
quickly applied or removed, more precise measurements are 
obtained than by having an operator hold it, as is the usual 
practice; and besides, only one man is required to perform 
the operation of testing. In operation, micrometer point F 
is set to one position as shown, using a piece of cigarette 
Paper as a “feeler’; then the sweep is rotated to the opposite 
side and a measurement taken as before. The carriage is 
_ &craped so as to turn the face-plate about 0.001 inch concave. 
Very little scraping is necessary on the bed, merely enough 
to smooth the V’s and break up the bearing, the tool marks 
being visible after the scraping is completed. When this 
work is accomplished, the carriage gibs are fitted, the apron 
is bolted in place, and the cross-feed screw, shoe, etc., are 
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placed in position. Next, the tail-stock cricket is placed on 
the. bed and its packing fitted, after which it is pulled the 
entire length of the bed to determine if the latter is straight. 
After any high spots on the bed are scraped off, the tail-stock 
traverse bracket is bolted onto the cricket, and then the tail- 
stock and its shoes are placed in position. 

Referring again to Fig. 3, the tumbler mechanism is as- 
sembled in the bed as shown in the illustration, the opera- 
tion being so simple that no explanation is necessary. Holes 
in the bed for the oil pipes (not shown) are drilled by means 
of a pneumatic drill, this being done, of course, preceding the 
assembling operation. The slot in the interlocking plate H 
is now marked off, the plate removed, and the slot cut. The 
position of this slot is determined by having the tumbler 
gears in a central 
position between 
the largest change 
gears. With the 
interlocking plate 
again screwed on- 
to the tumbler, 
the thirty - four 
holes in the bed 
for the tumbler 
locking pin are 
now ready to be 
drilled. 

Drilling these 
holes is the most 
interesting opera- 
tion on this part 
of the lathe, the 
manner of accom- 
plishing it being 
immediately ap- 
parent from Fig. 
8, which shows the tools used, some of them being seen on top 
of the bed. The method of holding the tumbler in engagement 
with the various change gears while drilling the holes in the bed 
is clearly shown in Fig. 9. Paper, to the thickness of about 
0.005 inch, is placed between the teeth of the engaging gears be- 
fore they are brought into mesh, and when the jack screw A is 
tightened sufficiently to hold the tumbler rigidly in place, the 
gears are in proper mesh. The holes are first drilled with a 
special drill that fits the locking pin 
hole in the tumbler and has flutes 
milled only a short distance up from 
the point, so as to avoid cutting the 
hole in the tumbler. Fig. 8 shows 
this drill in position in the air drill. 
For finishing the holes, a special 
rose reamer, shown at B, is used in 
the same manner. 

The tools are fed into the work by 
means of the bar OC, which is pointed 
on cne end so that it can be driven 
into the floor to prevent slipping. 
The operator presses his shoulder 
against the upper end of the bar, 
holds the throttle of the air drill with the left hand and pulls 
on the bed with the right hand. Hach hole is drilled in suc- 
cession, alternating between the top and bottom rows. The 
record for drilling and reaming these thirty-four holes, 
including the time required to set the tumbler, is 50 minutes. 
In setting the tumbler for drilling, its lateral movement for 
the various positions is controlled by the interlocking plate 
engaging the respective slots in the locking bar. (See Fig. 9.) 

To mark off the groove which is seen between the two rows 
of holes in Fig, 1, a special scriber is used that fits the tum- 
bler locking-pin hole, the tumbler being held in a neutral posi- 
tion by the locking bar. Two circles are scribed, one at each 
end of the groove to be cut, and then a straightedge is used 
in scribing lines connecting the two, the lines acting as a guide 
when chipping the groove with an air hammer. Inserting the 
handle, chipping the groove, and fastening on the number and 
index plates completes the operation on the tumbler mechanism. 
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Fig. 6. Top View of Carriage, showing Method 
of Squaring the Carriage with the Bed. Springs B 
and D hold the Sweep in Position, enabling One 
Man to make the Test 
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Lining up the Head-stock and Tail-stock 

The bed is now ready to receive the head-stock and while 
this is being fitted on by one of the assemblers, the other is 
working on the lead-screw, lead-screw boxes, and change gear 
sweep. As the head- and tail-stock were tested for alignment 
before being sent to the store-room, it is now only necessary to 
line up the head-stock on the bed and fit the taper dowel pins. 

The method of testing these parts is interesting, inasmuch 
as the test arbor used is somewhat out of the ordinary. A jig 
is used that represents the head-end section of a 24-inch 
lathe bed. The jig and whole outfit of fixtures used, together 
with a head- and tail-stock in position for testing, is shown in 
Fig. 10. As will be seen, the test bar is square at A, near 
each end, the object being to use the indicator on a flat sur- 
face when testing the spindle for parallelism with the V’s, 
and on a cylindrical surface when testing the spindle taper 
hole for concentricity. The two squares are integral with a 
sleeve that can be turned independently of the bar, and in this 
way one plane surface can be set at a mean between the 
“high” and “low” point on the bar. This adjustment is ob- 
viously necessary, since the bar is particularly liable to run 
out at its free end, due to a number of conflicting elements, 
the error in any one of which may be infinitesimal. When 
using the plane surfaces, one of these is always trued up with 
the square B, as shown in the engraving. 

The reason for providing a plane surface on which to indi- 
cate is this: Suppose, for example, that we are testing the 
spindle for alignment sideways, and further that the axis of 
the spindle actually is parallel sideways with the bed, but 


Fig. '7. Special Clamps for Holding Rack in Position when Drilling, 
and Fixtures used for Locating Tumbler Locking Plate 


that the axis does not lie in a horizontal plane, it being high 
on the front end, say 0.005 inch in the length of the test bar. 
Then in indicating on the older type of bar with cylindrical 
collars, the line of motion of the indicator point in traveling 
from one collar to the other is not parallel with the axis of the 
test bar and therefore the readings are false. Now, with the 
form of bar having plane surfaces, assuming the conditions to 
be the same as regards the alignment of the spindle, the read- 
ing will show that the alignment is perfect sideways, because 
the indicator point is moving on a plane surface. 

Referring again to Fig. 10, the fixture C is guided on the V 
tracks of the bed and is constructed so that it is adjustable 
for holding a Starret indicator D either on the side or top of 
‘the bar as the case may require. Having explained the use 
of the tools and fixtures, the method of “lining up” the head- 
stock and tail-stock, both with reference to the V’s and to 
each other, is to place them on the bed and approximately set 
the head-stock true sideways by inserting keys in the keyways 
planed in the head-stock and bed for this purpose. 

With the clamping bolts tightened lightly (the bolts have 
1/16-inch clearance), the head-stock spindle taper hole is first 
tested for concentricity by indicating on the cylindrical sur- 
face H while slowly rotating the spindle. Then with the 
squares A set as previously explained, the head-stock is 
moved around by knocking it with a babbitt hammer until 
the reading on both surfaces is the same. The bar is then 
moved over into the tail-stock spindle hole, and after the set- 
over screw F is adjusted so as to bring this spindle in line 
with that in the head-stock (the reading being the same as 
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before) the tail-stock spindle is tested for alignment sideways. 


Now the indicator is set on top of the bar, with the latter 
turned so as to use the same surface, and then the tail-stock 
spindle is tested for alignment in a horizontal plane, after 
which the bar is again set into the head-stock spindle hole 
and that spindle tested both with reference to the V’s and to: 
the tail-stock spindle. lt ig understood, of course, that if any 


errors are discovered which exceed the allowable limits of 


variation, the part at fault is either filed and scraped to bring 
it true, or machined, if the circumstances warrant. 

Turning again to the lathe bed, we will assume that the 
head-stock is lined up as just described, and the clamping 


Fig. 8. Method of Drilling and Reaming the Holes in the Lathe Bed 
for the Tumbler Locking Pins 


bolts are tightened down hard. The taper dowel pin holes — 


are then drilled, reamed, and the pins driven in, care being 
exercised to see that the pins are a good fit. Next the face- 
plate is screwed on, ready to be turned off. 


Lining up the Lead-screw Boxes 

As was previously stated, work has been progressing on the 
lead-screw boxes and other minor details. For the purpose of 
lining up the boxes and also to test the alignment of the lead- 
screw bearings in the apron, a short arbor is used that repre- 
sents the lead-screw. First the apron is tested, and then the 
lead-screw boxes are bolted onto the bed and lined up with 
the apron. Sometimes it is necessary to file the apron seats 
or adjust the boxes to bring them into proper alignment; but. 
with careful planing and thorough inspection of the parts, 
this should not be required. Two special gages are used to 
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Fig. 9. Method of Holding Tumbler when Drilling and Reaming the 
Locking Pin Holes by the Method shown in Fig. 8 


facilitate the aligning; one gage reaches down from the flat 
track on top of the bed for horizontal measurements, while 
another is held against the side of the bed just below the V to 
test sideways. Both gages are provided with micrometer 
points to enable the accurate measurement of error. 

Referring to Fig. 1, the head-end lead-screw box is set longi- 
tudinally when the change gear sweep is in place, so as to 
line the box with reference to the sweep bearing on the end 
of the bed. When properly set, the boxes are drilled and 
reamed for the taper dowel pins; then the lead-screw is put 
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in place, its checknuts screwed on, and the gears on the sweep 
brought into proper mesh. 
The Finishing Operations and Inspection 

With the cone belted up to a countershaft or other source 
of power, the bearings are thoroughly oiled, and the lathe is 
run idle for a while preparatory to turning off the faceplate. 
‘The V’s on the bed and bearings on top of the carriage are now 
spotted with a scraper, while all other finished surfaces receive 
their final polishing. The centers and their respective holes in 
the spindles were fitted to male and female gages during the 
machining process, so that now it is only necessary to place the 
centers in position. Clamping on the center-rest is the final 
assembling operation. 

All machines are more or less defective, as it is practically 
impossible to make anything absolutely perfect. Knowing 
this, the builder establishes a limit within which the error 
will not materially affect the working of the machine, and 
furnishes the inspector with a list of allowable limits. 

The inspection is carried on as the work proceeds, so that 
mo part is neglected, and no defective material or faulty work- 
.manship is allowed to pass. Gearing of all kinds is inspected 
and tested for alignment and smoothness of operation. The 
fits of all wearing surfaces are tested, as well as the fit of the 


Fig. 10. Special Form of Test Bar for Aligning Head- and Tail-stock. 
Plane Surfaces are used for Testing Parallelism, and Cylindrical Surfaces 
for Testing Concentricity 


various screws and binding and clamping fixtures. All in- 
formation obtained from the inspection is entered on a printed 
form. Hach machine is given a serial number, and the re- 
ports are filed in the office, so that in case of any trouble aris- 
ing or any repairs being required for a given lathe, an exact 
record of its condition when it left the shop is available. 
After truing up the face-plate, it is tested by means of a 
straight-edge and cigarette paper, this kind of paper being the 
‘best for the purpose. The spindle is tested for end motion when 
running, by application of the Starrett indicator to the face of 
the spindle nose. To prove the alignment of the head spindle 
with the shears of the lathe and the alignment of the taper hole 
with the spindle, under actual working conditions, a steel test 
bar is provided which fits the taper hole and projects 18 
inches from the spindle. This bar carries three cast-iron col- 
lars, placed one at each end and one in the middle, from 
which all measurements are taken. A light cut is taken 
-across these collars with a keen diamond-point tool, and the 
collars are then measured with a micrometer. As it is de- 
sirable when boring a hole, to have the taper, if any, large 
toward the front end, the front end of the head-stock was 
purposely set slightly toward the rear of the bed so that the 
outer collar should be found 0.0005 inch larger than the col- 
lar next the spindle. The alignment of the spindle in the 
vertical plane is again tested by attaching the indicator to 
the tool-post and traversing the carriage along its ways with 
the contact point of the indicator pressing against the top sur- 
'face of the collars. 
In testing the alignment of the taper hole with the spindle 
itself, after the collars have been turned off, the test bar is 
removed, turned half way round and replaced in the spindle; 
the indicator is then put in the tool-post in place of the turn- 
ing tool, and with the contact point on the center line the 
indicator is traversed past the collars, the variation in read- 
ings showing twice the error in the alignment of the taper. 
“The alignment of the tail-stock spindle is now tested, the 
method being the same as in the previous instance. 
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APPROXIMATE HORSE-POWER FORMULAS 
FOR GASOLINE ENGINES 


In the September 38, 1909, issue of Industritidningen 
Norden, Mr. E. Hubendick reviews the various approximate 
formulas which have been adopted or proposed by a number 
of societies and individuals for the horse-power of gasoline 
engines. In these formulas 

D=diameter of cylinder, 

N=number of cylinders, 

S=length of stroke, 

n=number of revolutions per minute. 

The French Automobile Club’s formula is: 

H. P.= 0.07 D?N, when the diameter is given in centimeters, 

H. P.= 0.45 D?N, when the diameter is given in inches. 

In this formula the mean pressure has been assumed to be 
5.8 kilograms per square centimeter (75 pounds per square 
inch), and the piston speed 5 meters (16 feet 5 inches) per 
second. 

The Royal Automobile Club’s (British) formula is: 

H. P. = 0.0625 D?N, when the diameter is in centimeters. 

H. P.= 0.405 D?N, when the diameter is given in inches. 

Mr. Arnon’s formula is: 

H. P.= 0.0061 D*N, when the diameter is in centimeters. 

H. P.=0.1 D*N, when the diameter is given in inches. 

Mr. Faroux’s formula is: 

H. P.= 0.0074 D?£ $96 when the diameter is in centimeters. 

H. P.= 0.121 D+ $6, when the diameter is given in inches. 

Another French formula is as follows: 

H. P.= 0.02562 D?4 N, when the diameter is in centimeters, 

H. P.= 0.24 D?*N, when the diameter is given in inches. 


Mr. T. Thornycroft’s formula is: 


D? §0.7%5 N 
H. P, —=—————__, when the diameter is given in centi- 
35,000 
meters, 
D? 90.15 N 
BS Neh — , when the diameter is given in inches. 


2,700 


Prof. H. L. Callender’s formula is: 

H. P.=0.0875D (D—2.5) N, when the diameter is given in 
centimeters, 

H. P.=0.565D (D—1) N, when the diameter is given in 
inches. 

In this latter formula the mean pressure is assumed to vary 


2.5 
in the same proportion as 1— —— if the diameter is given 
D 


1 
in centimeters, ana ( i=} if the diameter is given in 
D 
inches. 
The Royal Automobile Club’s (Swedish) formula is: 
D?SnN 
H. P. = ——-——, when the diameter is given in centimeters, 
250,000 
D?SnN 
H. P. =————_,, when the diameter is given in inches. 
15,240 


In this connection the formula of the Association of 
Licensed Automobile Manufacturers, which has previously 
been published in Macuinery, should be included: 

D?N 
1S OR eae 


nie when the diameter is given in inches. 

H. P. = 0.062 D?N, when the diameter is given in centimeters. 

The horse-power of automobile engines, based on this last 
formula, for various diameters of cylinders, was tabulated in 
the Data Sheet Supplement accompanying the October, 1909, 
issue of MACHINERY. 

Some of the formulas proposed, with fractional exponents, 
are more cumbersome to use than would be the exact horse- 
power formula, and are of very doubtful value for their pur- 
pose. It is difficult to understand why one should be given 
an approximate formula at all, unless the form of that formula 
be such that it greatly facilitates computations, as compared 
with the exact formula. In this respect the A. L. A. M. 
formula is one of the best of those given above. 
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NORWEGIAN LATHE OF MODERN DESIGN*t 


The accompanying half-tone, Fig. 1, illustrates a 20-inch en- 
gine lathe embodying some new and interesting features, in- 
cluding a special all-gear head-stock, which has recently been 
brought out by Brédrene Sundt, Christiania, Norway, one of 
the most prominent of the Norwegian machine tool building 
firms. 

The special feature of this lathe is the interesting and 
original design of the gearing in the head-stock. As will be 
seen from the half-tone illustration, the machine is of the sin- 
gle-pulley all-gear head type; a section through the head, 
indicating the arrangement of the gearing, is shown in the line 
engraving in Fig. 2. Through an interesting arrangement of 
the driving mechanism, the number of gears and shafts in the 
head-stock is reduced to a minimum, so that only nine gears 
in all are used to obtain eight different speeds. 

Referring to Fig. 2, the gear A runs loose on the spindle 
K, while gear B is keyed to the spindle and is capable of 
sliding back and forth, so that it may be either in engagement 
with gear C@ on the intermediate shaft L, or engaged by 
clutch teeth on its end with similar clutch teeth on gear A. 
Gear C is keyed to the intermediate shaft ZL and gear D is 
made in one piece with this shaft. Gear l/ on shaft M meshes 
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The different speeds are obtained by the operation of the 
three handles or clutch levers shown in Fig. 1, two in the front 
of the head-stock and one on the top. One of the handles, 
which provides the sliding motion for gear H, as indicated 
in Fig. 2, operates also, simultaneously, by means of the rack 


P, the sleeve O keyed to shaft L, on the end of which clutch _ 


teeth are provided, meshing with similar teeth on the project- 
ing hub of gear G. Another of the levers operates gear I, 
and the third lever gear B. 

The eight spindle speeds are obtainable by the following 
gear combinations: 

ist speed—Through gears I, H, H, C, D and A. 

2nd speed—Through gears G, F, H#, C, D and A. 

3rd speed—Through gears J, H, Ff, G, D and A. 

4th speed—Through gears D and A directly. 

5th speed—Through gears J, H, HE, C and B. 

6th speed—Through gears G, F, H, OC and B. 

7th speed—Through gears /, H, F, G, C and B. 

8th speed—Through gears C and B directly. 

These speeds are doubled by means of a two-speed counter- 
shaft running, respectively, at 200 and 260 revolutions per 
minute. The sixteen spindle speeds thus obtainable by means 
of the head gearing and the two-speed countershaft are as 
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Fig. 1. Twenty-inch Latbe built by Brodrene Sundt, Christiania, Norway 


with gear C. It is keyed to its shaft, and is capable of sliding 
out of engagement with ©. The rawhide gear F, also keyed 
to shaft M, meshes with gear G@. which runs loose on a 
bushing on the main driving shaft N. Finally, gear H is 
also keyed to shaft M and meshes with gear J on the main 
driving shaft. This latter gear is keyed to its shaft, but is 
capable of sliding so.that it may either mesh with gear H, or 
be brought into engagement by means of the clutch teeth on 
its end with corresponding clutch teeth on gear G. 


* The following articles dealing with machine tools of Huropean 
design have previously been published in MACHINERY: Some Notes 
From an English Shop, September, 1897; English Amateur Tools 
(Foot Power Milling Machine), June, 1902; Heavy German Milling 
Machine, June, 1903; Koehler’s Profile Lathe, June, 1904; A Large 
Vertical Planer, June, 1904; Some English Lathes, September, 1904; 
German Lathe Carriage for Screw Cutting, October, 1904; The De 
Fries Precision Lathe, November, 1904; An English High-Speed Planer, 
July, 1905; A Pendulating Hlectrie Drill, September, 1905; Portable 
Tools From Europe, November, 1906; A Vertical Miller and a Turret 
Lathe of English Design, March, 1907; Recent Development of British 
Machine Tool Industry, July, 1907; Some British Machine Tools, No- 
vember, 1907; Notes From the Olympia Exhibition, December, 1907; 
Advanced Designs of German Drilling Machines, June, 1908; A Large 
Planer of English Design, August, 1908; Modern German Milling Ma- 
chines, August, 1908; Large Horizontal Boring and Turning Mill, 
August, 1908; British Machine Tools at the Franco-British Exhibition, 
September, 1908, engineering edition; Herbert Automatic Turret Lathe, 
with Self-Selecting Feeds, November, 1908; Germaan Design of Vertical 
Spindle Presses, December, 1908; German Designs of Internal Grind- 
ing Machines, January. 1909; Societe Francaise de Machines-Outils 
Single-Pulley-Drive Lathe, March, 1909, engineering edition; Modern 
Swedish Machine Tools, March, 1909, engineering edition. See also, 
for descriptions of European gear cutting machines, a series of articles 
entitled Gear Cutting Machinery, January to September, 1908, and 
Recent Developments in Gear Cutting Machinery, February, 1909. 

+ The following articles describing lathes with geared heads have 
previously been published in MACHINDRY: A New “American”? Motor- 
driven Lathe, December, 1902; A New Motor-driven Lathe, March, 


follows: ~9, 12,°15.5, 20, 24, 30; 38, 50,955, 70s 90. neloor 
175, 225 and 290 revolutions per minute. 

There is no clearance between the clutch teeth on the vari- 
ous gears. They are-milled with an angle of 7 degrees on the 
sides and can be thrown in mesh without difficulty, under any 
conditions. When gear B occupies its medium or neutral 
position the spindle can easily be rotated by hand. The driv- 
ing pulley is provided with a special friction which can be in- 
stantly released by operating the friction clutch lever con- 


1903; The ‘Ideal’? Engine Lathe with Motor Drive, January, 1904; 
New Flat Turret Lathe, May, 1904; Sixty-inch Roll Turning Lathe, 
October, 1904; Thirty-inch American Engine Lathe, October, 1904; 
Lodge & Shipley Lathe with Motor, November, 1904; American Twenty- 
two-inch Lathe, December, 1904; Motor-driven Lathe with Geared 
Head, June, 1905; The Draper Geared Head Lathe, July, 1905; Rapid 
Reduction Lathe, Nineteen-inch Capacity, July, 1905; Hendey-Norton 
Lathes, April, 1906; Pratt & Whitney Sixteen-inch Toolmakers’ Lathe, 
March, 1907; New Design of the Lo-swing Lathe, September, 1907; 
The Full Swing Side Carriage Turret Lathe, December, 1907; Notes 
trom the Olympia Exhibition, December, 1907; Motor Drive Mechan- 
isms for the Le Blond Lathes and Milling Machines, February, 1908; 
Bridgeford Geared Head Lathe, March, 1908; Libby Turret Lathe, 
March, 1908; Springfield Motor-driven Brass Finishers’ Lathe, April, 
1908; Bridgeford Thirty-six-inch Geared Head Lathe, May, 1908; 
Hendey Single-pulley and Motor-driven Geared Head Lathes, May, 
1908; Schellenbach Sixteen-inch Geared Head Lathe, June, 1908; 
Rahn-Carpenter Sixteen-inch Motor-driven Lathe, June, 1908; Spring- 
field High-power Motor-driven Lathe, July, 1908; British Machine 
Tools at the Franco-British Hxhibition, September, 1908; Lodge & 
Shipley Heavy Axle Lathe, January, 1909; Prentice Brothers’ Sixteen- 
inch Shaft Turning Lathe, January, 1909; Whitcomb-Blaisdell Single- 
Speed-Pulley Gear-driven Lathe, January, 1909; Societe Francaise de 
Machine-Outils Single-Pulley-Drive Lathe, March, 1909; Modern 
Swedish Machine Tools, March, 1909; Lodge & Shipley Crank-Shaft 
Lathe, June, 1909; Lodge & Shipley Lathe With Automatic Feed 
Stops, July, 1909; The Lodge & Shipley ‘Marvel’ Lathe, August, 
1909; Bradford Sixteen-inch Motor-driven Engine Lathe, October, 
1909; Bridgeford Bevel Gear Turning Lathe, October, 1909. 
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nected with the rod passing the full length of the machine, 
as shown in Fig. 1, 

The construction of the friction drive in the pulley is 
briefly as follows: The friction ring R, Fig. 2, is made in 
halves enclosing the spindle driver S. Both halves of the 
ring can be made to grip the spindle driver S by means of 
the tighteners 7, operated by the fingers U. Only one set of 
these is shown. Two helical springs hold the rings away from 
the driver S as soon as the friction is released. 

The clutches in the geared head are so arranged that two 
different speeds can never be applied simultaneously, and 
therefore there is no danger of breakage to the gears due to 
the carelessness or ignorance of the operator. All the speeds 
can be changed without stopping the belt or motor. 

The bed of the lathe, as seen in Fig. 1, is of deep box con- 
struction, and is ribbed on the inside at short intervals with 
strong cross ribs. The spindle is forged of Bessemer steel 
and runs in journals of phosphor bronze. As shown in Fig. 
2, there is a hole clear through the spindle. The end pressure 
is taken up by hardened steel and phosphor-bronze washers, 
cased in so as to be perfectly dust-proof. All the bearings are 
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THE CREATION OF MACHINISTS* 


Referring to the title of the paper, namely, ‘The Creation 
of Machinists,” I will merely mention the matter of appren- 
tices, because the subject of this paper is more to show how 
to create machinists without passing through an apprentice- 
ship, because of the extreme shortage of machinists through- 
out the whole United States. 

A few years back we found that we were unable to obtain 
boys as apprentices, for the reason that they could get better 
pay in other trades, such as shoe factories, tobacco factories, 
tanneries, dry goods and other stores, and this caused us to 
raise the hourly rate, which was originally 5 cents, to 8 cents. 
But at that time we were allowed to use boys between the 
ages of 14 and 16 years. Since then a law has been passed in 
Ohio prohibiting boys working more than eight hours when 
under 16 years of age; and in order to comply with this law, 
we discharged all boys who were under 16 years. We then 
found, speaking for our own company, that in order to get a 
sufficient supply, the rate must again be raised from 8 cents 
to 9 cents per hour. 
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Fig. 2. Section of Head-stock, showing Geared Drive of Norwegian Lathe 


provided with automatic lubrication, and as the spindle is free 
from belt pull, the accuracy of the work done on the lathe is 
not affected by this influence. 

The screw cutting and feed arrangement is through a feed 
gear box operated by two handles. Thirty-seven different 
pitches can be obtained for thread cutting without changing 
any gears or stopping the machine. The carriage is of heavy 
construction; the gears in the apron are cut and of steel, the 
same as all the gears in the head-stock. The studs for the 
gears are hardened and ground on the bearing ends. There 
is no separate feed rod, the lead-screw being splined, and the 
half-nuts disengaged when the lathe is not used for thread 
cutting, the rack-feed being used for ordinary feed of the 
carriage. Provision is made for preventing simultaneous en- 
gagement of the lead-screw and rack-feed, and the feeds are 
reversed directly from the apron. As will be seen in Fig. 1, 
all gears are properly protected by guards. 

The general dimensions of the lathe are as follows: The 
Swing over the bed is 20 inches, and the swing over the car- 
riage 13%, inches. The length of the bed is 10 feet, and the 
maximum distance between the centers, 5 feet 6 inches. The 
hole through the spindle is 1%, inch in diameter. The ma- 
chine can be either belt-driven from a countershaft, or pro- 
vided with direct motor drive. A five horse-power motor is 
required. The approximate weight of the machine is 5,100 
pounds. A 22-inch size of the same design is also made by 
the builders. 


Simultaneously with this difficulty of obtaining boys, came 
the great activity among the builders of automobiles. This 
occurred during the time that business was very dull in the 
machine tool line. When business became active once more, 
having the addresses of all of the machinists who were form- 
erly employed by us, we sent to each one a letter, stating that 
they could return to work, and we were surprised to re- 
ceive almost no responses; and we then saw that we would 
be obliged to go into the creation of machinists on rather a 
large scale. Advertising in the daily papers and in the 
American Machinist brought comparatively no results. We 
then decided to re-arrange our work and divide it into very 
much smaller items than heretofore, arranging the parts so 
that they could be machined with the greatest possible sim- 
plicity, and then set about inquiring for men, not machinists, 
and the following advertisement was put in the daily papers: 

WANTED—Young men between the ages of 20 and 30 years. 
Fair wages and good opportunities for advancement. Men ac- 
customed to safe making or carriage making preferred. 

The first day following this advertisement we obtained 
twelve out of possibly thirty applicants. They were selected 
largely because of their former experience, and -somewhat 
upon their personality, personal appearance and address. 
These twelve men were placed, one in each of twelve depart- 
ments, with instructions to the foremen as to the pieces they 


* Paper read before the National Machine Tool Builders’ Conven- 


tion, New York, October 12, 1909. 
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should be taught how to produce. We found that by this 
method the first installment of twelve were readily assimilated, 
so that within one month we were ready for similar installment. 

Now I will give you an idea as to how we proceeded in the 
matter: We arranged with a first-class machinist who has 
been with us a long time, in whom we have a great deal of 
confidence, and who possesses the art of knowing how to teach, 
to go from one man to another, see how he was performing 
his part of the work, set him right when he was wrong, and 
give him further explanations when an additional piece was 
added to the work he had already been taught. All of this 
involved the installment of some new tools, and in the be- 
ginning a slower production; but as these young men became 
better acquainted with the work, we advanced them from 15 
cents to 17144 cents per hour, and some of them to 20 cents 
per hour, and it now appears that quite a number of them 
within a very short time may be advanced to 2214 cents, from 
that to 25 cents, and so on. As this advance takes place, they 
will, of course, have been taught how to do additional pieces. 

All of this taxes the patience of the foremen quite consider- 


ably, and results of course in more spoiled pieces of work, but . 


the final result of obtaining a sufficient number of men to 
run the establishment is brought about. There is the further 
advantage that men with the limited knowledge that these 
men must necessarily have, do not have the confidence to 
change into other shops so readily as the regular machinist. 

There is another reason why machinists are so scarce, and 
that is the many fields to which they are called, and which 
fields do not make machinists. Let anyone call to mind how 
many machinists are now employed in hotels and large office 
buildings for running the elevators and electric light plants; 
how many are now taken for street railroads; besides all 
those who are taken into the office and drawing rooms or who 
are sent out on the road. Every consumer of machinists 
should be a producer; in the trades mentioned they are not 
producers, and consequently it is advisable for every machine 
shop, regardless of business conditions, to start more be- 
ginners than they need. The shop itself will require an in- 
creased number when the beginners graduate; some will drop 
out, some will be dropped, and others will be enticed into new 
enterprises which must have machinists ready-made. Be- 
ginners once obtained should be encouraged at every step. 
They should be given as little disagreeable work to do as 
practicable. They should be given the best work that they are 
capable of doing. They should be made machinists at once 
if their capabilities permit of it. A vacancy for even one 
hour in a higher place should be filled for that hour by one 
from a lower place. All the employes should be given all the 
encouragement possible that would take them into night 
schools, trade schools and correspondence schools. Wherever 
there is a serious shortage the men in your employment 
should be asked to invite any of their acquaintances to make 
application for employment in the machine shop. 

To carry out the above recommendations it is necessary to 
make the machine shop something of a school. It is not 
likely that young men with a very limited knowledge of the 
machine making business will know just where the points of 
excellence are wanted, and in order to place the matter be- 
fore them permanently, rather than to depend upon their 
foreman telling them, certain instructions, which are issued 
in any event to the inspectors, should be issued to each and 
every one of the men in the establishment, or if not, then at 
least they should be hung in such a position that each and 
every man and boy may read them. 

Very strict orders should be given to all foremen and super- 
intendents to make every endeavor to retain any man who 
wants to leave, or anyone they are inclined to discharge. This 
is of the utmost importance, as otherwise it keeps a regular 
stream of men coming into the place and leaving it. One of 
the manufacturers in Detroit told me a few days ago that he 
was obliged to discharge and take on seven hundred and fifty 
men every month. It is not to be expected that we can create 
machinists in a short space of time without giving the method 
of doing it a great deal of care, and unless the man is a 
drunkard, or has an exceedingly bad disposition, good treat- 
ment and a sufficient amount of tact and patience will retain 
a great many who are otherwise discharged. 
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MACHINE SHOP PRACTICE* 


JIG AND DIE WORK IN THE BENCH LATHE—1 
A. L. MONRAD}+ 


In the manufacture of fine machinery, and for the finer 
work of the tool-room, the bench lathe is found invaluable, 
as the ordinary engine lathe is too large and unwieldy for 
this class of work. As the keuch lathe is used exclusively 
for light precision work, it is made with great accuracy, and 
it is usually equipped with milling, grinding, screw-cutting 
and other attachments which make it suitable for a wide 
range of work. As an example of the kind of work for which 
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Figs. 1 to 6. Die and Jigs for Drilling it 


the bench lathe is adapted, we have selected and will describe 
in detail the way in which two small jigs are made, which 
are to be used for drilling the holes h in the die shown in 
Fig. 1. As the inner half of each of these holes is enlarged, 
the drilling is done from each side of the die, the jigs A and 
B being inserted as shown in Figs. 2 and 8, respectively. Jig 
A is used for the larger holes, and B for the smaller ones. 
These jigs, which are shown in detail in Figs. 5 and 6, are 
made of brass. While they are being turned, they are held 
in a universal chuck screwed on the bench lathe spindle. The 
shoulder on jig B is fitted accurately to the recess b in the 
die, and the body of jig A is also turned to a close fit for the 
hole a. In order to bore the holes in each of these jigs in 
exactly the same relative positions, a steel master-plate D 


i 


Figs. 7 and 8. Master Plate and Attached Piece used in drilling 
; Holes in Jigs, Figs. 5 and 6 


(Fig. 7) is-first made, the use of which will be explained 
presently. This plate should be first turned in an engine 
lathe; it is then strapped to the face-plate F of the bench 
lathe (Fig. 9), and both sides are faced so that they are 
exactly parallel. The outside of the master-plate should be 
set perfectly true by the use of a test indicator, after which a 
central hole # is bored and reamed to fit a plug gage 0.050 
inch in diameter. The master-plate is then removed, and the 
four outer holes shown in the end view are laid out from the 
center hole to the dimensions given in Figs. 5 and 6. The 
centers of these holes are next drilled and tapped for 1/32-inch 
screws, which are to be used for holding indicator buttons in 
place. These buttons are small cylindrical pieces which are 


* With Shop Operation Sheet Supplement. 
+ Address: 58 Connecticut Boulevard, East Hartford, Conn. 
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used by tool-makers for accurately locating work. Four of 
the buttons are fastened to the plate with small screws, and 
then by working from a plug in the central hole, the buttons 
are shifted until their center distances exactly coincide to 
those given in Figs. 5 and 6. When the buttons are accu- 
rately set, the master-plate is again strapped to the face-plate, 
and a test indicator is used to set one of the buttons per- 
fectly true. This one is then removed so that a hole may be 
bored and reamed. In the same way the other three holes 
are bored and reamed, and the size of each is made to coin- 
cide with that of the central hole #. It will be seen that if 
the buttons are accurately set, the. center distances of the 
holes will also be accurate, as they are bored concentric with 
the buttons. A piece of wire C (Fig. 4) is next turned to fit 
the taper hole in a collet, as shown, after which both the 
collet and wire are placed in the lathe spindle, the face-plate 
is removed, and the end of the wire is turned to a close fit 
for the holes in the master-plate. The face-plate is again 
screwed on the lathe spindle, and the master-plate is strapped 
‘to it with the wire plug O in its center hole. The recess d 
(Fig. 7) is now turned in the plate after which it is removed 
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Fig. 9. Master Plate and Jig strapped to Face-plate 


so that the four 3/16-inch screw holes shown may be drilled 
and tapped in its outer flange. A brass piece G (Fig. 8) is 
next turned and a shoulder is formed on it which is an accu- 
rate fit in the recess d in the master-plate. Four elongated 


holes are also milled in a piece G to match the holes in the. 


flange of the master-plate. Piece G is then fastened to the 
master-plate, and the latter is strapped to the face-plate of the 
lathe, with the wire plug OC in its central hole. A recess is 
then bored in @ to an accurate fit for the small end of jig A, 
which is then soldered to G while the tail center is against 
the end, as shown in Fig. 9. The master-plate is now shifted 
so that one of the four outer holes fits over the wire plug in 
the spindle. When the master-plate is changed to a new posi- 
tion, care should be taken to see that no dirt or chips get 
between it and the face-plate, as these would, of course, impair 
the accuracy of the work. One of the four holes is now bored, 
reamed and counterbored in jig A. In the same manner the 
remaining three holes are finished, and, obviously, their loca- 
tion will correspond to the holes in the master-plate. When 
the holes are finished, the jig is easily removed by turning 
off the solder with a side tool. The master-plate should now 
be placed in its central position and a larger recess turned in 
G to fit the shoulder on jig B. This jig is then soldered to J, 
and four holes are drilled in it in the same manner as de- 
scribed for jig A. In a continuation of this article, a method 
-of drilling holes in a hardened die, which was employed for 
Special reasons, and also the way in which the drilled holes 
are ground, will be explained. 
* * * 
Plans have been approved by the Swiss State Railways for 


building the Hauenstein Railway, which will shorten the route 
from St. Gotthard to Basilea by about 40 miles. 
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INDUSTRIAL EDUCATION—INCREASING THE 
SUPPLY AND EFFICIENCY OF MACHIN- 
ISTS—-THE CINCINNATI PLAN* 


F. A. GEIERt 


The rapid development of the manufacturing interests of 
our country during the past decade, particularly in the metal- 
working lines, is yearly increasing the problem of finding an 
adequate supply of labor, and of a proper degree of efficiency. 
The system of education in this country has not, until the 
recent past, taken cognizance of the change of the require- 
ments of labor that has come about through this industrial 
development. Manufacturers have for some time realized 
that the efficiency of the labor that offers itself for employ- 
ment is not as high as it should be. To a large extent this 
is due to the fact that the great majority of applicants have 
not gone beyond the elementary schools, and are not prepared 
to meet the problems that confront them upon entering the 
manufacturing establishments. The courses of these ele- 
mentary schools, have not been such as to hold the interest 
of the boys, a great many leaving the schools entirely too 
young and with a very poor foundation even in the rudiments 
of education. 

Manufacturing processes are becoming more highly organ- 
ized and while there is a greater subdivision of labor, I be- 
lieve it is true that we need a working force to-day of greater 
general intelligence than in the days when simpler machines 
and simpler processes were employed in producing our work. 
A careful analysis of the conditions in any manufacturing 
plant, will reveal a tremendous waste, because of the abuse of 
machinery and tools, a low standard of work, spoiled pieces, 
etc., a great part of which waste could be eliminated if there 
were a higher degree of intelligence on the part of the 
workmen. 

America has led the world industrially, because of the 
natural advantages of a large home market, and of its superior 
advantages as to cost of raw materials. Europe and notably 
Germany, largely offset our natural advantages by a superior 
training of its employes. Our advantages as to sources of raw 
materials are lessening year by year. If we are to increase 
our home and foreign trade we must train our employes bet- 
ter. The movement to this end has begun, and I am asked 
to speak to you more specifically as to what has been done 
in Cincinnati. 

Cincinnati has the oldest mechanics’ institute in this 
country. This institution, with its night classes, has been 
doing pioneer work along these lines for many years. It is, 
however, not a natural condition for young men to be.com- 
pelled to get their education in this way. Boys attending 
these schools, tired out from the day’s work, cannot make 
the progress that they should, and often become discouraged. 

About four years ago the Board of Education of Cin- 
cinnati established manual training in the elementary grades. 
Two magnificent technological high schools are about com- 
pleted, and in these schools such training will be given as 
will be exceedingly useful to the boys, as they subsequently 
enter manufacturing establishments. The courses comprise 
woodworking, metal working, foundry work, mechanical draw- 
ing, and such allied branches as physics, chemistry, etc. 

You all know about the cooperative course for engineering 
established three years ago at the University of Cincinnati, in 
which boys who have passed through the high schools can 
enter this six-year course, working one week at the shop, and 
one week at the university, earning, during the period of six 
years, about $1,800. About 200 of these boys are now em- 
ployed in Cincinnati shops. While there are exceptions to 
the rule, as a class, these boys have surprised their employers 
as to the character and quality of work they are able to do. 
In fact, the experience has been very satisfactory. Rightin the 
beginning there was considerable skepticism on the part of 
the manufacturers and a reluctance to accept these boys. 
The shops to-day are offering to take on more new men than 
the university facilities can take care of at present. 

In our own plant, we have found some of these boys avail- 
able for some of our difficult work, and this is also true in 
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other shops. I call attention to this because the experience 
with these engineering students has practically demonstrated 
to the Cincinnati manufacturers the value of educated and 
properly trained young men. The great mass of our employes, 
however, in the future, as in the past, will be supplied from 
those who only complete the elementary courses. 

About three years ago the firm of Houston, Stanwood: & 
Gamble established a school in their own shop, giving in- 
structions to their apprentices during shop hours. Their ex- 
perience was so profitable that about a year later the Cincin- 
nati Milling Machine Co. established a similar school. We 
first attempted to operate this school at night, but because 
of the difficulty of insuring an attendance on the part of the 
boys, we soon decided to also operate this school during work- 
ing hours. These two schools were noticed by other manu- 
facturers, and were also brought to the attention of the Board 
of Education. After a number of conferences between the 
manufacturers and the members of the Board of Hducation 


it was decided, beginning with September, to operate a con-, 


tinuation school under the auspices and at the expense of the 
Board of Education. It was agreed by the manufacturers 
that they would send their apprentices and other young men 
to this school four hours per week, paying regular wages 
while the boys were in attendance. Over 200 boys are now 
enrolled and as fast as additional teachers can be provided, 
there is no doubt that this enrollment will be very greatly 
enlarged. You must remember that at present the boys that 
attend the Cincinnati school are all employed in machine 
shops. The course has not yet been brought to embrace the 
other industries in Cincinnati. These classes of this continua- 
tion school are limited to about 20 boys. They are taught 
elementary and higher mathematics, including problems in 
geometry and trigonometry. The whole plan of the school is 
to teach directly the problems that the boy encounters in the 
shop. The catalogues and blue-prints. of the machine manu- 
facturers of Cincinnati are the text-books, and through the 
cooperation of the superintendents and engineers employed 
in the shops of Cincinnati, the work done at this school to-day 
is probably more practical and more effective than of any 
school in this country and Europe. 

The efficiency of these boys in the shop is already showing 
substantial improvement, and will increase as the teaching 
force and courses at this continuation school are amplified. 

So much for the efficiency. Now as to the increase in the 
supply of labor. It was formerly exceedingly difficult to se- 
cure a sufficient number of candidates for apprenticeships. 
You can readily see that parents whose attention is now 
called to this new plan appreciate at once that here is an 
opportunity for their sons to learn a trade, and at the same 
time to supplement their education. It also appeals to the 
boy. He wants to go to work, and while heretofore he has 
been indifferent to his studies at school, he now finds instruc- 
tion that is ‘alive with interest. The supply, therefore, of 
young men to learn the trade is more than sufficient. So 
much already has been accomplished that I look forward to 
the future with much hopefulness, and I sincerely trust that 
other communities will rapidly imitate Cincinnati. 

Let me repeat, that the big problem before manufacturers 
of this country is to secure a larger and more efficient supply 
of labor. Industrial education is the remedy. 

* * * 


Young (college) men who work in any first-class establish- 
ment find that men who cannot talk grammatically, that men 
who chew tobacco, slouch along the street with greasy over- 
alls on, who hardly look up, who are scarcely willing to speak 
to you politely as you go along, are intellectually as clear as 
they are. That is what the young men learn. I remember 
very distinctly the perfectly astonishing awakening at the 
end of six month of my apprenticeship, when I discovered 
that there were three men in the paintshop, 1 being the fourth, 
who were all smarter than I was. Now when a young man 
gets it clearly in his head that he is made of the same clay 
as those other men, then his only hope, not to be outstripped, 
is in better education. He sees clearly enough, if he uses his 
eyes, that it is energy, grit, pluck, determination, ability to 


stick to it, character, which makes success in the manufactur- 


ing and in the engineering world.—F. W. Taylor. 
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INDUSTRIAL EDUCATION—INCREASING THE 
SUPPLY AND EFFICIENCY OF MACHIN- 
ISTS—THE FITCHBURG PLAN* 


M. A, COOLIDGEt 


The Fitchburgt plan of cooperative education, or cooperative 
industrial education, as applied to mechanics, is an arrange- 
ment between the high school and the manufacturers of metal 
machinery, saws, engines, pumps and condensers, and other 
metal products, for a four years’ course of apprenticeship, the 
first year all school work, the next three years school and 
shop work, one week in school and one week in the shop. The 
boys work in pairs—as an example, if a shop takes eight ap- 
prentices it has four working at all times. The boy going to 
work next week goes to the shops on Saturday before closing 
time, for an hour or half hour, according to the nature of the 
work, and watches the job his alternate is on, and then is 
prepared to take up on Monday morning the operations he 
has previously made himself familiar with, having obtained 
the additional information he may need from his foreman. 

When the shops are able to take a sufficient number of 
operatives under this system, the course can be very much 
improved, we believe, by a special instructor in each shop 
whose only duty will be to attend to his boys, giving them all 
the time and attention necessary. We expect to carry out 
this feature shortly. 

The Fitchburg plan differs from the trade school idea where 
any student may enter and go wholly through a three years’ 
course without regard to his mechanical ability or fitness for 
such work, whereas we drop out the dead wood and try to 
bring out every boy a good, high grade mechanic. In one 
trade school they wanted some plumbing done in the school 
itself and, though they taught plumbing inthis very school, 
they had to send out and get a plumber to do the work. With 
the exception of the Williamson school in Philadelphia it is, 
as far as I have heard, the only one where the shop part is 
made at all prominent. 

Manual training schools have also failed in their effort to 
do practical work along the line of the Fitchburg plan pri- 
marily, I believe, for two reasons: They have failed to put 
the shop part on an equality with the academic and were not 
able to work under real commercial conditions. Under the 
Fitchburg plan the boys are paid for their time in the shops 
10 cents per hour the first year, 11 cents the second year, and 
121% cents the third year. The young man taking this course 
has just the same standing in the high school on the football 
team, athletics, lectures, and all advantages as the other 
students and put it all over the other boys by always having 
some real money to do as they wish with, and enjoying that 
feeling of independence, human in us all. 

The apprenticeship or school year commences July 1 and 
for two months it is a trial period exactly the same as in our 
former apprenticeship systems. If the boy does not care to 
continue he may stop, and if the manufacturer feels that he 
will not make good as a mechanic, he is told so. If he con- 
tinues, he is under the same apprenticeship bond to go through 
the three years’ course as formerly. We believe this form of 
bond, or obligation, 
kept in mind by the apprentice that he has entered into a 
business agreement, approved and guaranteed by his parents. 

The four years’ course follows: 


First year, all school work— per Week 
PAT VTST sr3 ie aise seselig etsne erscas Seeks lous nete dae eather rele eee 5 
Current-events*) industrial thistoryAn wens eee 2 
Arithmetic, tables and simple shop problems. Rie taper err eas 5 
AI ZOD IA: va '55's: aissece a oici's Guetehe ASI CE ee ee 5 
Mechanics: }simplecmachines i472 eee 3 
Mrechand ‘drawins..eiacicdes coke ee eee 6 

Second year, schoo] and shop work— 

POMS TIST eo25 2s Sats tapeieia terete Blewett ete ee a eee 5 
Industrial history, civics, American history........... 3 
“UShopsmathematics e2craas es ce ue eer csie tee eee WER 
IPIYSIGS fais asgiecois ayers eiaponetrotehas eter eins Serene eae eee 4 
Mechanism . o-0i.%/c ls cae icici ene eee Cee 5 
Freehand and mechanical drawing.................. EO 

Third year, school and shop work— 

Hnelish=and industrial nistorya qari c eet erate 5 
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is just as valuable as formerly, and is. . 
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Shop mathematics Age 0 1 CHE COE OTe eee 5 worked and walked as though they were going to a funeral; 
“open Resta: sNenGie goin teMei see Sc Gis wslels sia cee ke ae eae 6s ; but as no one paid any attention to him, we took it for 
eae ninrci rere |... 1 Sbenveda aia eyae a notural erumbler, and let it go at 
Rie EESTI Mee 7 ors PR MPETE EIS ida da Wida/ise ciecis noe ences 5 that. However, one day things took a change, and it all hap- 
Freehand and mechanical drawing................... 6 pened on account of a small casting and a sharp order to 
SE eal school and shop work— e hurry up, and the order didn’t come from the superintendent 
Snecma...) BORED eAte ees eclan day smy partner and myself were 
(cae yeep, (LASS (SA gg Ne ik le eats np ee 4 assembling a machine, when one of the parts used proved to 
POTS ULV MEO ee aie eeET ot ciercoiels lave ee Sec ecu ses ease + be defective, and our helper, whose name was Johnny, was 
Commercial geography and business methods........ - told to go downstairs and get another, and to be quick about 
HUT CrOSET eR EL TET Dare Ailct UR Rat erst ae tilah at cuir Teh hcmehalicneuatelileve’ es le shoe <ee\a's 4 ; , : : 
Freehand and mechanical drawing................... 6 it. He was quick, all right. Instead of going down the elevator 


The above scheduled studies, detailed as follows, show how 
interesting and instructive the school work may be made: 


English: Throughout the four years’ course in order that he 
may speak and write intelligently, forms of business papers, 
shop terms and spelling. 


Mathematics: Simple tables, lengths, areas, volumes, metric 
system, circular measure. General shop mathematics dealing 
with problems on cutting speeds and feeds, gearing, belting, 
strength of material. Algebra to facilitate in working out 
shop formulas. 


Mechanism: Parts and construction of different shop tools, 
gearing, cutting threads, forms and action of cutting tools. 


Freehand drawing: For quick shop sketching. 


Mechanical drawing: To help in reading blue-prints and 
make up shop drawings if necessary. 


Industrial history: History of iron industry, factory sys- 
tem and labor problems, new inventions, reading mechanical 
journals to keep in touch with progress in mechanical affairs. 


Physics and chemistry: As applied to everyday shop prac- 
tice, simple and common methods of testing iron and steel, 
hardening and tempering. 


~ Commercial geography: Centers of machine manufacture, 
source and cost of materials, labor conditions, railroad sys- 
tems, waterways and cost of transportation. 


William B. Hunter, a technology man, with ten years prac- 
tical shop experience, is the special instructor in charge of 
this work, and the subjects taught in the course as just out- 
lined are from special text books following the shop work 
very closely, cutting out the old academic studies entirely. 

Joseph G. Edgerly, for thirty-five years superintendent of the 
Fitchburg.schools, has done everything possible to make this 
cooperative plan a success, and it has proved, up to date, that 
this idea as outlined is the best course along cooperative lines. 

The city authorities, high school committee, high school 
principal, teachers, citizens, and various organizations, have 
done all possible to make it such a success that the appren- 
tices, their parents, and the manufacturers seem pretty well 
satisfied that here is a line of study and work on an actual 
commercial educational basis. 

The scheme is adopted and worked out to fit our conditions 
along University of Cincinnati lines, as conducted by Prof. 


‘Herman Schneider, to whom we owe a great courtesy for the 


attention he has shown us. 


* * * 


HOW JOHNNY FORCED IMPROVEMENTS 


E. B. GAFKEY* 


At one time when the writer was roving around the eastern 
part of the United States, he happened to find a position with 
a firm that manufactured a line of small machinery and fac- 
tory supplies. The man that built the shop had the foresight 
to take advantage of an unfavorable location, for the factory 
was located on the side of a hill, with the railroad siding on 
top. The shop was two stories high on the railroad side, and 
four in the rear. Our heavy tools, erecting and shipping 
rooms were on a level with the shipping platform, while the 
light tools were placed in the two stories below and were con- 
nected with the receiving platform by slides or chutes lined 
with light tank plates. The company used a vast quantity of 
small castings and forgings, which they did not make. These 
were received in barrels and boxes which were unloaded from 
the cars to the platform and thence down the slides to their 
respective departments where they were machined, finished, 
and placed in storage bins for use when wanted. 

Our superintendent was a man, who, according to the way 
he talked, had never had a man in his employ who had ever 
done a fair day’s work for the firm. He said they always 


* Address: 16023 Hilliard Road, Lakewood, Ohio. 


or stairs, of which there were two of each, he went into the 
gangway at the top of the chutes where someone had left a 
scoop. Here was a chance.. What’s the use of going down 
two flights of stairs or waiting for a pokey elevator? Why 
not slide down? So suiting the action to the word, he seized 


“The superintendent tried to dodge, but couldn’t make it, and Johnny 
caught him just below the midship section” 


the scoop, and after firmly seating himself therein, he placed 
the casting in his lap and “cut loose.’ Well, I suppose every- 
thing would have been all right, but when Johnny reached the 
bottom he had attained a speed of about fifty miles an hour, 
and it happened, at that instant, that the superintendent was 
just in the act of crossing his path. The superintendent tried 
to dodge, but couldn’t make it, and Johnny caught him just 
below the midship section. The next instant there was a 
deafening crash as superintendent and Johnny landed in a 
pile of empty barrels stored near by. About two seconds 
later, Tom, the foreman of that floor appeared with ‘‘What 
the h—1l is that leather-headed clerk sending material 
down here for without letting me know?” But there was no 
material in sight. Johnny managed to get out of the wreck 
first, and then stood in open-mouthed wonder, his eyes as big 
as moons, expecting to get fired; but nothing of the kind 
happened. The superintendent, with Tom’s help, managed 
to scramble to his feet, and as he shook the loose barrel hoops 
from his person, straightened up as far as his one unbroken 
suspender would allow and says, ‘‘Well, I’ll be d——d. There 
is nothing so important around here that any one has got to 
be so quick that they have to use that blamed slide.” 

Johnny got his casting and returned, while the superinten- 
dent went home to change his dishevelled appearance, but 
inside of fifteen minutes after the affair happened, the ship- 
ping clerk posted two big, glaring notices about the danger 
of using the slides, and that afternoon the millwright put up 
a sliding gate in front of them, with an electric bell at the 
bottom that would always ring when the gate was up. But 
that was not all. The next day, a gang of electricians appeared 
on the scene and installed a complete telephone system con- 
necting the different departments. 

One day shortly after, my foreman came to me and said: 
“Ted, that helper of yours deserves a medal. By using the 
superintendent to break up a few old barrels, he got more 
improvements in five minutes than all the foremen in the 
shop have been able to get in the last five years.” We never 
heard any more talk of ‘moving faster’ from the superin- 
tendent. 
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DEFECTS IN JIG DESIGN 


The first consideration of the jig designer should be to de- 
termine what degree of accuracy is absolutely essential in 
the part that is going to be produced and also whether abso- 
lute interchangeability is necessary. This information will 
be a guide for the economical production of the jig. The 
designer should also consider any operations which are to 
be performed on the work prior to the one for which the jig 
under consideration is intended; for while this preliminary 
machining may not need to be accurately done, inaccuracy or 
ununiformity may result in improperly locating the work in 
the next jig, which should be so designed as to locate the 
part with the required accuracy. The writer’s experience is 
that many jigs have been designed by those who have not 
considered the points mentioned in the foregoing. 

Again, the locating parts of any jig should be such as to 
allow as wide a range of inaccuracy on any preceding opera- 
tion which may be performed, as is compatible in the part. 
For example, if the part has to be turned to say a limit of 
0.001 inch, it will require more skill and time than if a limit 
of 0.005 of an inch is allowable. Again, as far as practicable, 
the portion of the work that requires to be the most accurate 
should be used in locating it in the jig for the succeeding 
operation. Often a surface is selected to locate from which, 
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Fig. 1. Work which is milled as indicated at E EK 


in consequence, has to be machined to an accurate limit, but 
which accuracy otherwise would be unnecessary. This, of 
course, only adds to the cost of production. After consider- 
ing the points mentioned, the best method of arranging the 
details of the jig so that it has as few dimensions as possible 
requiring absolute accuracy, should also receive attention. 
That is, the jig should be as simple as possible, and still be so 
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Fig. 2. Defective Design of Fixture for Holding Piece shown in Fig. 1 


designed as to accurately locate the parts to be machined. 
Sometimes jigs are so designed that owing to the arrangement 
of the details, much time is expended in making test pieces to 
determine their accuracy. 

In Figs. 2 and 3 are shown two jig designs which will serve 
to illustrate the points we have in mind. The part for 
which a jig is required is shown in Fig. 1. In the prelimi- 
nary machining operation the work is turned to diameters 
A and B and to lengths C and D. The limit of accuracy re- 


quired on end A is—1/64, or any diameter from 139/64 
inch as a minimum to, 15 inch. For end B a finer limit of 
— 0.002 is necessary, so that this end should be used as the 
locating part for the next operation; viz., the milling out of 
the slot H which must be central with the part B. A design 
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Fig. 3. Fixture which will hold a Number of Pieces, Fig. 1, properly, 
even though Diameters of Locating Parts vary 


such as shown in Fig. 2 is not uncommon for this operation, 
and with it fairly accurate results will be secured; but if we 
assume that the locating diameter on the work is slightly 
small, say 0.002 inch, then forcing the piece over to one side 
by the locking screw A will result in an inaccuracy in the 
milling operation. The locating holes B must be the exact 
size of the locating part of the work, and unless every piece 
is a push fit (which is unnecessary accuracy in the part) the 
location is not accurate as the work is clamped against a 
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Fig. 4. The Way the V-blocks for the Jig, Fig. 3, are planed 


small area on one side of the hole and the point of the set- 
screw on the other. This can be avoided by locating the 
part against V-blocks as shown in Fig. 3, which locate each 
shank central, irrespective of the variations in their diam- 
eters. The construction of this jig illustrates the points 
which have been referred to. The V-blocks provide four lines 
of contact, and the part is secured very rigidly in a central 
position irrespective of the variations in the diameter of the 
locating part. This jig, though more expensive than the one 
shown in Fig. 2, is quite simple in its construction. A cen- 
tral slot is machined to a width which need not be to any 
particular dimension as the steel V-blocks will be accurately 
fitted to this slot. Steel plates are secured to the ends of the 
jig after machining the slot'as shown. By closing these ends 
after the slot is machined, the tool has a clear passage 
through, which, of course, would be impossible were the ends 


cast on. The V-blocks are planed in one piece, as shown in 


Fig. 4. The only important dimension is the width of the 
block. The exact position of the V in relation to the sides 
is immaterial provided that after the blocks have been sawed 
off they are inserted in the slot in the jig with the long or 
short sides together. To avoid trouble from this source, one 
side of the slot and a corresponding side on the blocks should 
be marked to ensure the correct insertion of the latter. ‘In 
the event of a design requiring the V’s to be strictly central 
with the sides, the cost would, of course, be increased, as 
much more care would be required in machining. The jig 
shown in Fig. 3 is for holding three of the pieces shown 
in Fig. 1 at one time. Obviously, this number could be in- 
creased as desired. CONTRIBUTOR. 
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AN ADJUSTABLE STRAP 


One cf the neatest and most convenient face-plate straps 
that I have seen is shown in the engraving. How tiresome 
it is to hunt around the shop after blocks and pieces of the 
right height to line up the strap to a parallel position with 
the work to be machined. As will be seen, the rest A of this 
strap is easily adjusted to the proper height. Another desir- 
able feature is that the 
oblong hole for the clamp 
bolt permits the strap to 
be located in the most de- 
sirable position by slid- 
ing it to and fro. A set 
of these straps of differ- 
ent sizes can be made 
with little extra expense, 
which will be more than 
offset by the saving in 
time. The strap B should 
be made of tool steel so 
that it will be stiff, and 
the elongated hole should 
be milled to fit the head 
of the bolt C in order to 
avoid the use of two 
wrenches and facilitate 
the handling of the work. The end of the strap is drilled and 
tapped for a suitable sized screw A, which has a shoe on the 
bottom to prevent marking the face-plate. This shoe is held in 
place with a pin to keep it from dropping off. A. L. Monrap. 

. Hast Hartford, Conn. 
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An Adjustable Strap or Clamp for 
the Face-plate 


A LATHE SPINDLE KINK 

There is one very simple point in connection with the manu- 
facture of lathe and milling machine spindles which builders 
in general would do well to consider, as I think it would 
result in great good to the Christianity of 
machinists and toolmakers, as well as being a 
profit producer to users of these machines. 
In order to briefly state the case I will relate 
a circumstance that occurred in actual prac- 
tice, which is similar to several others of my 
own experience. 

A new lathe had been in the shop for a 
considerable time, and when I had occasion to 
put the face-plate on the spindle I found it to 
go extremely tight, in fact it would not go up 
to the shoulder, which was, of course, aggra- 
vating and also a hindrance to progress; then 
1 proceeded to take it off and spend about five 
minutes trying to clean the dirt out of the 
internal threads, though not succeeding very 
well. I finally wound up by getting out of 
patience and doing the job with the face-plate 
standing away from the shoulder. At my 
first opportunity I said to a toolmaker: ‘‘What 
is your private opinion as to the proper shape 
for the starting end of a thread on a lathe or 
milling machine spindle?” to which he re- 
plied: “It’s a small question, I never gave 
it a thought.” Then I told him of my 
grievances with the tight face-plate and he told me that 
when that lathe came into the shop the chuck and face- 
plate both went on all right and it was his opinion that 
someone must have strained the first thread. My convictions 
on the subject were that if the end of the thread were 
cut off straight instead of being left wedge-shaped (as it 
commonly is), the blunt end of the thread would scrape 
all the dirt out of the chuck thread as it entered; there- 
fore there would be no dirt left to wedge in the thread, which 
was the cause of the tightness. The toolmaker was open 
for conviction and asked me to show him, so I took a small 
chisel and started at the place where the thread came to 
its full size and cut out a piece of the first thread about 
one inch long, which left a gap or open space in the thread. 
We then put the face-plate on and found that it went easy 
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clear up to the shoulder. When the face-plate was taken off 
again, the gap in the thread was nearly filled up with dirt 
and chips which the end of the thread had scraped out. This 
spindle will always clean the thread ahead of itself and it 
is a source of permanent economy. 

We take it for granted that a man should not put a chuck 
or face-plate where it will get dirt into it, but that does not 
change the fact that he will do it just the same; first be- 
cause of carelessness, and second because he has something 
else to do besides taking care of the tools. Then again, even 


.though all possible care is used, dirt; will sometimes get into 


the threads so that it is better to adopt this simple method 
and put a stop to all future troubles in this line. 

Here is another valable pointer concerning threads. -In 
many cases where case-hardened finished nuts are used on 
soft bolts for the planer, slotter, milling machine, or almost 
any machine in the shop (especially where oil is used) the 
finer chips will accumulate in the nut with the result that 
the nuts are soon tight, and someone is blamed for strain- 
ing the bolt. After a hand die is run over the bolt, if the 
nut is still tight, some have been known to get the tap 
and try to put it through the case-hardened nut. Here is 
a little kink that will overcome the difficulty: Take the cor- 
ner of a file and file a notch down to the bottom of the 
thread of the bolt and in the majority of cases the nut will 
go on easily. The notch does not need to be large enough 
to damage the strength of the thread very materially. 

Bridgeport, Conn. H. E. Woop. 


EJECTING WORK FROM THE PUNCH-PRESS 
WITH COMPRESSED AIR 


The article by Mr. Barnes in the August number of Ma- 
CHINERY descriptive of an arrangement for blowing away fin- 
ished stock from a punch-press, recalls to the writer’s mind a 
device designed and built by him to accomplish the same 
result. As there was no compressed air of sufficient pressure 
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Side Elevation of Punch Press with Air Pump attached, and Enlarged Section of the Pump 


available, an independent pump was attached to the press, as 
shown in Fig. 1. The piston-rod of this pump is connected 
directly to the cross-head of the press, and, consequently, the 
pump has the same stroke as the throw of the crank-shaft. 
The air is compressed on the up stroke, and it is delivered 
against the work by means of a \%-inch pipe which is fitted 
on the end with a nozzle. The pump cylinder is made of a 
piece of 83-inch brass tubing which is screwed into a base-plate, 
as shown in the enlarged sectional view, Fig. 2. This tubing 
is fitted with a head containing a stuffing box, and a 14-inch 
pipe outlet. The piston is a regular 3-inch hydraulic cup, 
and a piece of leather belting is used as packing. A piece of 
leather fastened by one screw to the inside of the piston, covers 
a 34-inch hole and acts as an inlet valve. The finished work 
has an upturned portion on the front end, and the nozzle is 
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placed so as to direct the blast against this point. This 
arrangement has also been used to blow away small scrap. 
Baltimore, Md. BENJAMIN E. TEALE. 


HANDY TABLE FOR THE SOLUTION OF 
RIGHT-ANGLE TRIANGLES 

The table below gives in a convenient form the rules neces- 
sary for solving right-angle triangles. To the toolmaker or 
‘apprentice who has nct had the privilege of becoming famil- 
iar with trigonometry, it is put up in a very handy form for 
reference. There are a great many who do not understand 
the meaning of “square” and “square root,” and who will find 


~ 
Find Opp. C mS 
( Finn Ane. A (Case 3) rem 


LD xX Sin. A=C 
ORY D*—B*=cC 


Fino ANGLE A 
C=D=Sin.A 


Finn Opp. C 
B X Tan. A=C 


Fino ANGLE A 
C+B=Tan.A 


PN 


Fino Opp. C 
D X Sin. A=C 


Fino ANGLE A 
B=+D=Cos.A 


Fino Abu. B 


SS 
ne Ane. A (Case 1) OV 
D Cos. A=B 


OR VY D*-c?=B 


Fino Apu. B 
C X CoTAn. A=B 


Fino Apu. B 
D X Cos.A=B 


Fino Hyp.D 


( Finn Ane. A (Case 2) OL 
(B+Cos.A=D 
ORY C*+B=D 


Fino HyP.D 
C+ Sin. A=D 


FIND HyP.D 
B=+Cos.A=D 
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it easier to first find the angle when two sides are given, and 

then find the required measurement of the third side from 

the angle by the rules as stated. It will be noted, however, 

that the formulas giving the length of the third side when 

two sides are given in the form of a square root is also in- 

cluded. F. J. BOuvE. 
Wenham, Mass. 


FILING DRAWINGS 


Commenting on recent articles by Mr. Breath and Mr. Davis 
on the sizes and filing of drawings, permit me to say that I 
have been employed where this matter was long ago settled 
in a very satisfactory manner. The filing cases used are 
17 x 23 inches inside, practically, the intention no doubt 
being to have them 18 x 24 inches outside measurement. 
They are made of very heavy cardboard, cloth covered, and 
are sold by nearly all dealers in office supplies. Their sup- 
posed use is for the filing of legal documents, etc., as well 
as maps and drawings. 

The largest drawings used are 16 x 22 inches, with a half- 
inch border all round, thus reducing the space inside the 
border to 15 x 21 inches. Then there are other drawings 
814 x 11 inches, the size of an ordinary sheet of letter paper. 
The filing cases cost a dollar and a half each, and open along 
one edge in a manner that permits of easy withdrawal of the 
contents. These filing cases are placed in a case on their 
back edges, so the contents are always in a vertical position. 
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They occupy a minimum of office space in this way, and are 
very convenient for reference. The drawings are divided by 
subjects, and heavy folders such as are used in vertical filing 
cabinets are made from detail paper. The boxes containing 
the smaller sized drawings have a thin partition down the 
middle. When the scheme was started it was alphabetic and 
each envelope had on it ‘the name of the work contained on 
the sheets of drawings in it. Now, however, the system is 
a numbered one, and there is a card index for reference. 

Small drawings have come to stay because of their conven- 
ience, and this filing scheme I mention is certainly inexpen- 
sive and being on the vertical plan with heavy paper folders, 
is capable of indefinite expansion. 


Chicago, Ill. JAMES DAVIDS. 


FIXTURE FOR GRINDING RADIUS CUTTERS 


Some of the parts on our automobile transmission which 
have to be milled can best be done with radius cutters, and 
as it is necessary to use an old grinder to keep these cutters 
sharp, this necessitated a fixture of rather an odd design. 

The reason for this odd design in the fixture is that the 
grinder has no fixed method of adjustment, and this feature 
was rather hard to overcome, as it was absolutely necessary 
to have an adjustment to take in several sizes of cutters, and 
get a circular movement; provide for clearance; do without a 
pivot, and all perpendicular adjustment. 

The construction of the fixture can be understood by refer- 
ring to the engraving which shows a plan and a side view 
partially in section. The lines A represent the largest size 
cutter, and B the standard size of emery wheel for this 
grinder. FR is a fixed table and OC the platen with a horizontal 
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Special Fixture for Grinding Radius Cutters 
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motion only, which in this case was required to remain sta- 
tionary. Thus it is seen that this grinder was not convenient 
for this class of work. The stationary support D for the fix- 
ture is clamped to the grinder by T-bolt and the nut #. F 
is a movable body, G a steel stud to be used as a handle in 
moving F back and forth in a semi-circle, H brass studs 
which are prevented from turning by dowel pins J, and which 
are beveled to fit the projecting tongue on F. As the four 
studs H are brass against cast iron, and in a corresponding 
radius to the tongue on F, provision is made for wear and 
accurate adjustment, while a circular or radius motion is 
obtained without a pivot. In this particular case a pivot 
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joint would necessarily come in the way of either the cutter 
A, emery wheel B, or table R. 

The required horizontal adjustment for the various size 
cutters is obtained by moving cutter holder O toward or away 
from the center P. This holder is clamped in place by side 
strips and screws J. The cutters are fitted to arbor LZ and 
clamped by a nut and washer N. The arbor is mounted on 
centers K, one center being movable for removing or replac- 
ing the arbor. The correct spacing is provided for by adjust- 
able stop Q. 

This gave us‘a practical fixture for this work on a ma- 
chine of little value, and thus the fixture soon paid for itself. 

JIG AND TooL DESIGNER. 


STRIPPING SHELLS THAT ADHERE TO THE 
PUNCH BY OIL CONTACT 


A simple and very successful method used in connection 
with the drop press for stripping small shells that adhere to 
the punch by oil contact, is illustrated in the accompanying 
sketch. The principle is the same as that of the method 
described by Mr. C. Howell Dockson in the August number of 
MaAcHInERY, for strip- 
ping cup-shaped drawn 
shells, although perhaps 
of a cruder nature. The 
stripper consists of a 
stiff piece of rubber A 
inserted in a small hole 
in the punch, the end of 
which projects 1/32 inch 
below the surface of the 
punch. This rubber 
should be of proper size 
to hold itself in place 
by friction. In some 
cases it is preferable to 
locate the rubber in the 
center of the formed 
portion of the punch. 
Of course, the rubber 
has to be renewed oc- 
casionally on account of deterioration. The frequency of 
renewal depends on two things: Namely, the amount of 
pressure required to strip the shells and the grade of rubber 
used. It is safe to say that one rubber will do for from 
1,500 to 2,000 gross of the piece being formed, without re- 
newing. Rubber of the right size should be kept on hand so 
that worn-out pieces may be quickly replaced. 

Winsted, Conn. CHARLES RIcHARDS. 
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Punch with Rubber Insert A, which Sheds 
the Shell held by Oil Contact 


LAYING OUT A SPIRAL 


It is seldom that a draftsman has occasion to draw a spiral 
of many turns (like a watch spring) and when the occasion 
dces arise, recourse is had to some handbook which usually 
gives the method of four 
centers. The use of the 
two center method with 
semi-circles, I find to 
be sufficiently accurate, 
much more rapid, be- 
sides giving a smoother 
job by reason of fewer 
joints. While this 
method is not at all new 
it does not seem to be 
commonly known. The 
engraving shows a 
drawing of a spring, 
made by this method. 
Starting at the inside 
with radius A from the 
actual center, draw a semi-circle at the right of the vertical line. 
With radius B (equal to A plus thickness of spring) find center 
below true center from which the are will connect with the 
are struck by A, and draw the semi-circle at left of vertical, 
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A Spiral Laid Out by the Two-center Method 
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thus completing the first turn. Having decided on the pitch D, 
two centers are next located on the vertical, one being 4 D 
above true center, the other 144 D below true center; thus 
C=%D. From the upper center with a radius F draw the 
semi-circle at the right of vertical and from the lower center 
with a radius # connect with end of arc F, and draw the semi- 
circle at the left. By thus changing centers and increasing 
the radii the spiral is easily produced. Rape W. DAVIS. 
Rochester, N. Y. 


CUTTING A DOUBLE THREAD 


Among machinists it is generally known that when the num- 
ber of threads per inch of a screw being cut is an exact 
multiple of the number of threads per inch of the lead-screw, 
the split-nut may be disengaged at the end of each cut and re-' 
engaged at random when beginning a new cut, there being no 
need to stop or reverse the lathe. In the case of screws 


Fig. 1 Fig. 2 
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Figs. 1 and 2. End of Blank turned to Depth of Thread and 
to Depth of First Cut 


having a number of threads which is not a multiple of the 


_ number of threads per inch of the lead-screw, it is necessary 


to. have recourse either to some means of insuring the correct 
re-engagement of the split-nut and screw, as by the use of 
an indicator designed for the purpose, or by keeping the lead- 
screw and nut always in mesh and reversing the lathe, thus 
bringing the carriage and thread tool back to the starting 
point. It may not be generally known, however, that when 
the lead of a double-threaded screw is exactly twice that of 
the thread on the lead-screw of the lathe, such a screw can 
be cut without stopping or reversing the lathe or employing 
timing or other devices. To illustrate, if a double-threaded 
screw having say, 14-inch lead were being cut on a lathe, 
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Fig. 3. Tool taking the First Cut on a Double-thread Screw 


provided with a lead-screw of %4-inch lead, the split nut could 
be engaged at any time and the tool would always follow in 
one of the two thread spaces. 

The accompanying engravings illustrate the method em- 
ployed by the writer when cutting double threads, the lead of 
which is twice that of the lead-screw, which enables the work 
to be done very quickly. As shown in Fig. 1, the end of the 
work is first reduced to the diameter of the bottom of the 
required thread. In repetition work, this operation would first 
be completed on all the pieces to be threaded. It could, how- 
ever, be omitted entirely if the lathe is equipped with an in- 
dicator or stop to give the exact depth. The practical man 
will no doubt have observed that in cutting a square thread, 
the moment the tool meets the work, it lags behind slightly. 
This is due to the fact that the tool is held up or is cutting 
at this moment only on its leading edge; consequently it 
yields more or less according to its stiffness or rather lack of 
stiffness. Hence it is often necessary to cut away a portion 
of the leading end of the screw. When performing the opera- 
tion indicated in Fig. 1, allowance should be made for this 
distortion of the thread. 
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The next step is to reduce the end, as shown in Fig. 2, an 
amount equal to the depth of one cut. The split-nut is then 
engaged with the lead-screw at random, and the first cut 
taken along the work as shown in Fig. 3. When the carriage 
is brought back (by hand) to the starting point, the tool is 
set against the reduced end, as in Fig. 2, and the split-nut is 
engaged with the lead-screw immediately after the opening 
of the thread space S (Fig. 3) has passed the point of the 
tool. The tool will now take a second cut midway between 
the-turns of the first, as shown in Fig. 4, and the depth of the 
second cut will also be equal to that of the first. When the 
tool is again started the diameter d (Fig. 2) is reduced an 
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Fig. 4. Tool taking the Second Cut 


amount equal to the desired depth of the cut, and the split- 
nut engaged at any point. Then when the succeeding cut is 
taken, it is again necessary to engage the split-nut at the 
proper moment; that is, when thread space S has just passed 
the tool. This operation is repeated until the thread is cut 
to the correct depth as shown by the coincidence of the tool 
point with the reduced end, or by a stop if the lathe is so 
equipped. In one instance within the writer’s experience, the 
replacement of the old method by the one here described 
reduced the time per piece from about one hour to twenty 
minutes, or an increased output of 300 per cent. 

Coventry, England. Francis W. SHAw. 
SPEEDING HEAD FOR VERTICAL MILLING 
MACHINE 

The high-speed milling attachment illustrated herewith was 
designed to fit an Ingersoll milling machine, the spindle speed 
of which was too slow for some classes of work. The attach- 
ment is designed so that it is easily attached or removed 
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High-speed Attachment for the Vertical Milling Machine 


from the machine. The following is a description of the con- 
struction of this attachment as made in the Thomson-Houston 
shop of the General Electric Co. 
fit the outside of the spindle A. The part B is fastened to the 
spindle by two bolts as shown. The gear case OC is centered 
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with the spindle by a boss on B, and it is bored out to receive 
the brass sleeve G, which forms a bearing for the conical, 
tool steel, hardened sleeve F; the latter is screwed on the mill- 
ing cutter holder #. The upper end of # has a bearing inside 
the part D which fits into the spindle and is keyed to it. 
On D is fixed a gear P, which drives the holder # through the 
gears N and M. The attachment is prevented from turning 
in either direction by a stud Q, which comes into contact 
with the machine head. The box O forms a reservoir for 
the oil into which the hardened steel gears run constantly. 
Spiral grooves are cut in all bearings, and fiber washers are 
used at R, S and 7 as thrust washers. The nut H permits 
compensating for the wear that may take place in sleeve G. 
This device, as before stated, is very easily attached to the 
machine, and the only change that was necessary in the latter 
was to cut a keyway inside of the spindle for the key which 
drives the shank D. PAB sane 
FIXTURE FOR TURNING AND FACING 
COLLARS 


As we have quite a number of collars to make, the fixture 
shown in the sectional view, Fig. 1, was made for holding 
them while they are being turned, faced and polished. This 
fixture has a disk A which is fastened to the lathe face-plate 
and centered by a boss B. The projecting end of this disk is 
turned to a taper of % inch per foot, and on this tapered part 


Fig.2 
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Fixture with Expanding Sleeve for Holding Collars while 
Turning and Facing them 


is fitted a flanged sleeve C. This sleeve has six 14-inch slots 
cut into it, three being cut from each end and extending to 
within % inch of the opposite end, as shown in Fig. 2. These 
slots permit the sleeve to expand when it is forced upon the 
tapered part by the screw D, which fits into A. As the collars 
for which the fixture was made are slightly longer than the 
expanding sleeve, they can be turned on the outside and 
faced on the end at one setting of the tool. They can also be 
very quickly placed on or removed from the fixture by simply 


turning the screw D in the proper direction. The ends of the 


collars can be easily polished, as it is not difficult to get in 
the corner with the polishing stick as when using an ordinary 
mandrel. One hundred collars were made on this fixture in 


ten hours’ less time than was required when a mandrel was — 


used. L. J. Getz. 


Salem, O. 


DON’TS FOR SCREW MACHINE OPHRATORS 


Don’t use a box tool for a roughing cut; use a hollow mill. 

Don’t use a cut-off tool without some top rake. 

Don’t put an extension on a wrench when trying to make a 
tool hold; if the tool slips after tightening with the proper 
wrench something is wrong. 

Don’t use a steel hammer for adjusting tools; have a cop- 
per one handy and some pieces of brass of different sizes and 
lengths. 

Don’t use a monkey-wrench; show the boss how much 
cheaper it is to standardize the screw heads and furnish 
proper wrenches. 

Don’t put a new bar of stock into the machine without 
measuring the first two or three pieces that come off. 

Don’t measure up a piece of work without measuring all 
of the dimensions. 


ae 
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Don’t change collets or jaws without cleaning out the 
spindle nose. f 

Don’t put a screw-driver into the slots of a feed finger to 
loosen it; use a spanner or a pin in the holes provided. 

Don’t use a cut-off tool which is too narrow; a wider one 
can be pushed faster and it will stand up better and leave a 
better finish. 

Don’t throw in the feed until you are sure everything about 
the machine is all right. 

Don’t let the first few pieces get by without looking to see 
if the feed finger is scratching the work. 

Don’t move a tool after measuring just one piece; it is bet- 
ter to measure two or three, as any automatic will make a 
piece now and then which will be out. 

Don’t put a new bar of stock into an automatic in a hap- 
hazard manner; different jobs require different ways of start- 
ing a new bar. 
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When the press is on the upper part of its stroke, punch D 
is forced to the bottom of the slot in A by the springs ZH. As 
this punch descends, it bends the stock to a U-shape between 
the slides Ff, which are then forced inward by the finger-cams 
G, thus forming the corner-piece against the lower ends of D 
and C, to the required shape. While the slides F are at work, 
punch D moves upward with relation to the slot in A, and, at 
the end of the downward stroke of the press, it occupies the 
position shown. In order that D will not begin this upward 
movement as soon as it comes into contact with the stock 
and begins bending it, pins K are inserted into it which fit 
into the right-angle slots cut through one side of the punch A 
as shown in the side elevation. When the downward stroke 
begins, these pins are in the part k& of their slots. When it 
is time for D to begin its upward movement, it is forced to 
the left by cam ZL so that the pins K are brought in line with 
and can ascend the vertical parts of the right-angle slots. 
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Fig. 1. Side and End Elevation of a Bending and Forming Die for Forming in One Operation the Piece shown in Fig 2 


Don’t let your machines run without measuring the work 
often. 

Don’t take two roughing chips if one is possible; use a 
little finer feed and only take one chip. : 

Don’t let the tools get choked up with chips; clean them 
out once in a while. 

Don’t say you can’t do a hexagon or a square job just be- 
cause you haven’t a collet; a round one will hold both square 
and hexagon on a pinch. 
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Fig. 2. Corner Piece formed by the Die shown in Fig. 1 


Don’t run the feed belts too tight; when a trifle loose, if 
something sticks they will slip and not smash things. 
Wilkes-Barre, Pa. ; PauL W. ABBOTT. 


PRESS TOOL FOR BENDING CORNER PIECES 


A press tool is shown in Fig. 1 for forming in one operation 
the copper corner-piece for lamp frames illustrated in Fig. 2. 
These corner pieces vary in length from 8 to 36 inches. The 
copper from which they are made comes in rolls cut to the 
width required, and they are cut to the right length in the 
press with an ordinary punch and die, which also forms the 
ends so that they will fit together when placed in position on 
the lamp frame. 

The construction of this bending and forming die is clearly 
shown by the side and end elevations, Fig. 1. The forming 
punch A is fixed into punch-holder B by taper pins C. This 
punch is made in two pieces as shown in the end view. The 
punch D, which also acts as a mandrel on which the cylin- 
drical part of the corner-piece is formed, is made a sliding 


fit in A. The two forming slides F, which fit in slots in the - 


casting H, are normally held open by helical springs J, which 
are compressed between fixed studs, 


When the press begins the upward stroke, D begins to descend, 
being forced downward by the springs HE. When pins K reach 
the bottom of the vertical part of their slots, springs (not 
shown) which are attached to them and to the pins UM in the 
punch-holder, draw punch D to the right. The pins are then 
once more in the right-hand end of the horizontal part of the 
slot, or in position k; the punch is then ready to begin bend- 
ing a new piece. 

The gages or stop-pins for the stock are not shown, but are 
fixed on the slides F. These two slides come against a dead 
stop each time they are opened by the springs J. The punch D 
should be an easy fit in the slot in A, and the cam LZ should 
come in contact with this punch before it can bind the stock 
against the die, so that it can slide freely to the left or in a 
position that will enable A to descend. This tool should be 
used in a press having at least a 2- or 3-inch stroke, as it 
would not work well in a press having a shorter stroke 
than this. C. PETITJEAN. 

London, E. C. 


LATHE ATTACHMENT FOR BACKING OFF 
TEHETH OF STEPPED REAMER 


We had orders for about 200,000 gas cocks, the bodies of 
which had to be drilled and reamed. When this work was 
started there was considerable trouble as the reamer would 
clog up with chips and break because it had to remove so 
much stock in reaming the large end of the hole. In addition, 
the hole was distorted so much that there was always trouble 
when grinding the seats. This trouble, however, was elim- 
inated after the tool shown in Fig. 1 was designed, which 
enabled the drilling and reaming to be done in one machine, 
and at the rate of 8 per minute or 480 per hour. This com- 
bined drill and reamer prevented the breaking of the finishing 
reamers and made it possible to grind the plugs in the body 
in one quarter the time previously required. It was necessary 
in order to secure satisfactory results to have the cutting 
edges on each side for the different steps, in the same plane, 
and in Fig. 2 is shown a diagrammatical view of the attach- 
ment used for backing off the cutting edges of the different 
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steps. It consists of casting A, which is threaded to fit the 
lathe spindle, carrying on its face two raised surfaces or 
cams B, which for this particular job are located 180 degrees 
aparl. The shape of each of these raised surfaces corresponds 
to the required shape for the clearance. Bearing against the 
plate A and in line with cams B is a roller C, mounted in a 
shank which in turn is fastened to the cross-slide of the lathe 
carriage. The work D is held in a hole in the center of. the 
casting A by suitable means. When the lathe is to be set for 
cutting clearance on the reamer, the roller C is brought in 
contact with the highest point of one of the cams as shown 
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Fig. 1. Combined Drill and Reamer after the Turning and Milling Operations 


in the illustration. The cutting point to be backed off and 
the turning tool are then set so that they just touch each other. 
By keeping a constant pressure on the hand-wheel at the side 
of the carriage, the cams as they come in contact with the 
roller will cause the carriage to advance and return at just 
the proper moment to give the required form to the cutting 
edges. Of course, if the work has more than two cutting 
edges to be turned, it will be necessary to have as many cams 


Machinery,N.Y. 


Fig. 2. Diagrammatical View of Special Lathe Attachment used for 
Backing Off the Reamer Teeth 


as there are flutes. I have used this attachment for making 
forming drills for a large variety of brass cast work and it is 
the best thing that I know of for backing off cutting edges of 
tools of this type. JoHN M. FRuIN. 
Waterbury, Conn. 
DRAWING WITH CROSS-SECTION PAPER 
UNDER TRACING CLOTH " 


In the April number of Macwtnery there is a note telling 
about the use, in England, of tracing cloth with cross-section 
rulings. As many offices may not find it advisable to obtain 
a supply of this special cloth the following will doubtless be 
of interest. Take a sheet of first-class section paper with 
black ruling and fasten to the drawing board with small tacks. 
Place the regular tracing cloth over the ruled paper and draw 
directly on the cloth. In many lines of work it is possible to 
make the complete drawing in ink without the use of a pencil. 
I have seen entire switchboards of large size drawn in this 
manner. When drawing the detail parts such as angle irons, 
copper bars, rods, etc. (when the dimensions are important and 
the picture only a place to hang them) the ruled paper beneath 
the tracing will prove a great time saver. It is, of course, 
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necessary for the draftsman to have his work clearly in mind, 
or a rough sketch before his eyes. RateH W. DAvIs. 
Rochester, N. Y. 


BENDING FORM FOR SPIRAL SCROLLS 


While visiting a small railing shop, where considerable 
scroll work is done, I saw a number of pieces with spiral ends, 
as shown in Fig. 1, and I could not imagine how they were 
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Fig. 1. Scroll which is bent on the Form shown in Fig. 2 


bent, as it was a shop without power and equipped only with 
a few hand tools; yet the scrolls were an example of good 
workmanship. I began to look around and ask a few ques- 
tions, when I found that the method of bending these scrolls 
was “as easy as rolling off a log.” A piece of straight, flat 
stock was heated to a dark red, and then bent on a form, 


‘similar to that shown at A in Fig. 2, which was held in the 


vise. The work, after being removed from the form, was 
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Fig. 2. Bending Form and Shape of Work before it is flattened 


then in the shape of a conical spiral, as shown at B. In order 
to form the scroll shown in Fig. 1, the piece was simply flat- 
tened down on a straight plate. HERMAN JONSON. 
New York City. 
* * * 
NATIONAL MACHINE TOOL BUILDERS 
ASSOCIATION CONVENTION 


The National Machine Tool Builders’ Association held its 
eighth annual convention at the Hotel Astor, New York, October 
12 and 138, with the following official organization: President, 
Fred L. Eberhardt; first vice-president, C. A. Johnson; second 
vice-president, EH. P. Bullard, Jr.; treasurer, W. P. Davis;, and 
secretary, P. EH. Montanus. 
the concern admitted to the association at this meeting follows 
on the next page. 

President Eberhardt in his address referred to the Hudson- 
Fulton celebration and the great advances in transportation 
that this celebration commemorated. He referred to the posi- 


tion of the association favoring the reduction of the tariff on | 


the metal-working classifications; and expressed the conviction 
that the government authorities in Washington—Department 
of Commerce and Labor—were impressed by the movement 
initiated in New York last year to bring to their attention the 
size, importance and needs of the machine tool industry. He 
expressed confidence in the future of the industry, it being evi- 
dent that the trade depression has been passed and that good 
times are in sight. Paul EH. Montanus, chairman, presented 
the report of the committee on standardizing electric motors as 
applied to machine tools, which was discussed by Mr. Lodge. 
The report in part was as follows: 


“Regarding the maximum speed of motors, both constant and 
variable, and the peripheral speed of gears, the committee 
finds quite a diversity of opinion. From the report we find 


a 
e 
a 


Dag hs ESE OS at 


The list of members including ~ 


RIS ORE 


i 
ae 


PRA al SAG PERG 


SS at cae Mb ott ek 


November, 1909. 


that for constant-speed work the majority seem to favor 1,200 
revolutions per minute on most of the smaller motors, at least 
up to five horse-power. There was, however, a difference rang- 
ing from 900 to 1,800 revolutions per minute. Where rawhide 
pinion is used it was found that the maximum speed was some- 
what higher, but that still 1,200 revolutions per minute was 
most commonly used. With metal pinions this was some- 
what lower. 
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* Admitted at this meeting. 


“Tt is with respect to the speed of motors and their varia- 
tions we found the greatest difficulty at the joint meeting with 
the Electrical Association. The speeds were so arranged and 
based on the following suggestions: That the starting basis 
of constant speed of the A. C., 60 cycles be used as the 
basis of the D. C. constant-speed motors, and also that this 
be used as a basis for the working out of the variable speed 
requirements. The speeds suggested are 600, 720, 900, 1,200 
and 1,800 revolutions per minute. These figures are not abso- 
lutely correct for the above condition, but are approximately 
close enough for discussion purposes. In all the speed tabula- 
tion it is understood that the variation of five per cent up or 
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down can be allowed. The table which we submit below is the 
first and the basis upon which the two committees are working. 


VARIABLE SPEED MOTORS 


—Range—— 


H.P. Max.Speed 4tol 3 tol 2tol 1% tol 
iL 2200 550 740 1,100 1,480 
2 2200 550 740 1,100 1,480 
ral 1800 450 600 900 1,200 
2 1800 450 600 900 1,200 
3 1800 450 600 900 1,200 
5 1800 450 600 900 1,200 
7% 1800 450 600 900 1,200 

10 1800 450 600 900 1,200 
2 1500 375 500 750 1,000 
3 1500 375 500 750 1,000 
5 1500 375 500 750 1,000 
7% 1500 375 500 750 1,000 

10 1500 310 500 750 1,000 

15 1500 375 500 750 1,000 

15 1200 300 400 600 800 

20 1200 300 400 600 800 

25 1200 300 400 600 800 

30 1200 300 400 600 800 

20 900 225 300 450 600 

25 900 225 300 450 600 

30 900 225 300 450 600 

40 900 225 300 450 600 

30 720 180 240 360 480 

40 720 180 240 360 480 

50 720 180 240 360 480 


“In order to explain this table, we will take the 2-H. P. size. 
In it we will suggest the maximum speed as 2,200; the 4 to1 
range would therefore be 550 to 2,200; 3 to 1 range, 740 to 
2,200; 2 to 1 range, 1,100 to 2,200; 114| to 1 range, 1,480 to 
2,200. This would require four motor frames to carry out this 
standard. If any manufacturer should decide that 2,200 revo- 
lutions is entirely too high, he has the following option: 

“Tf he uses a 2 to 1 motor, he can use a speed variation as 
low as 500 to 1,100 or 740 to 1,480. If the 3 to 1 is required, 
he could use 550 to 1,480, or at least that frame. Therefore, 
it would seem that while the table may be somewhat high, the 
number of combinations which could be taken therefrom would 
be sufficient to meet the requirements of nearly every motor 
manufacturer. In this table he could also take a 2-H. P. motor 
with maximum speed 1,800 revolutions. With this he could 
get a 4 to 1 speed variation, 3 to 1, 2 to 1, and 114 to 1, with 
maximum speed of 1,800, 1,200, or 900 for a 2 to1 motor. This 
is also sufficiently large to meet nearly all requirements.” 

A paper entitled “The Creation of Machinists” presented 
anonymously was interesting to the majority of the members 
of the association inasmuch as it outlined a plan that has 
been successfully followed by a machine tool builder in Ohio 
in training young men to become skilled in the operation of 
machine tools under conditions that differ materially from 
those ordinarily surrounding the education of apprentices. In 
an address on the same subject made by E. P. Bullard, Jr., 
he referred to his experiences with the partial apprenticeship 
system successfully used in his company, the Bullard Machine 
Tool Co., for training men of mature years to become skilled 
machine men. The following papers were also presented: 

“Industrial Education—A Source of Supply Increasing the 
Efficiency of Machinists,” by Mr. F. A. Geier, who described 
the Cincinnati plan, and M. A. Coolidge on the Fitchburg 
plan. (See another part of this issue for the text of each.) 
Dr. W. H. Tolman, director of the Museum of Safety and 
Sanitation, New York, gave his famous stereopticon lecture 
“The Perils of Peace, or a Safer America.” Dr. Tolman’s re- 
marks and views strongly impressed the machine tool build- 
ers, and when it became known that he had an itinerary that 
covered the manufacturing districts of the Middle West, 
arrangements were made by a number of the western leading 
machine tool builders to accord him a hearty welcome. The 
concluding paper delivered on the afternoon of Wednesday 
was “Reinforced Concrete Construction from the Machine 
Tool Industry Standpoint,’ by J. P. H. Perry. . This paper 
was illustrated with stereopticon views showing the features 
of construction details of interest to those contemplating the 
use of concrete for manufacturing structures. 

The following officers were elected: President, F. A. Geier, 
Cincinnati, Ohio; 1st vice-president, Fred L. Eberhardt, New- 
ark, N. J.; 2nd vice-president, P. E. Montanus, Springfield, 
Ohio; treasurer, George W. Fifield, Lowell, Mass.; secretary, 
Charles E. Hildreth, Worcester, Mass. Rochester, N. Y., was 
chosen as the meeting place for the spring convention next 


year. 
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MACHINERY’S SEVENTH ANNUAL OUTING 


Following the convention of the National Machine Tool Build- 
ers’ Association in New York, Macuinery gave its annual out- 
ing October 14 to nearly 500 invited representatives of the 
machine tool trade and closely allied industries. The steamer 
Sagamore, chartered for the day, was loaded with eatables, 
drinkables and ‘“‘smokables” appropriate for the occasion. The 
party met at the Battery shortly before noon, and with some 
misgivings on the part of those inclined to be seasick, the 
steamer started on a course south by southeast through the 
choppy waters of the upper bay, Narrows and lower bay. After 
a somewhat windy trip Sandy Hook was sighted and taken by 
assault, notwithstanding the presence on the dock of Col. 
Rogers Birnie of the Ordnance Department of the Sandy Hook 
Proving Ground, Col. H. L. Harris, of the Coast Artillery 
Corps, and other officers. Yielding gracefully to the inevitable, 
the officers guided the invading host through a well-equipped 
machine shop, where the weapons of war are repaired and 
supplied with missing members, to the proof battery where 
the big and little machine tool builders were finally gathered 
together and photographed en masse with the result noted 
in the accompanying illustrations—but ‘the worst was yet to 
come.”’ 

The party was ordered to climb up on the five concrete para- 
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prising part of the Le Boulenge chronograph apparatus used 
for determining the velocity, and far out to sea, where it was 
seen to ricochet twice before disappearing. Adequate descrip- 
tion of the sight and the sensation produced is quite impos- 
sible; it must be seen and felt to be appreciated. Following 
the firing of the 12-inch gun came the firing of a 6-inch gun 
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Fig. 1. MACHINERY’S Steamer “Sagamore” approaching Sandy Hook 
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Fig. 3. Machine Tool Builders, Members of the Machine Tool Trade on MACHINERY’S Outing, October 14 


pets back of the proof battery where the big guns are tested, 
see Fig. 2, and after being cautioned to stop their ears when 
the whistle sounded, a 12-inch gun was fired with 270 pounds 
of nitro-cellulose powder. The 12-inch shell was hurled 
through two sets of vertical wires about 100 feet apart, com- 


mounted on a 6-inch disappearing carriage. Two rounds of 
shrapnel were followed by one common 7-inch steel shell filled 
with explosive “D” fired into a sand parapet about 500 yards 
from the proof battery. 


The party of visitors then divided into two groups, one 
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taking the train on the Sandy Hook R. R., the only railroad 
owned by the U. S. Government, to the spot where the 16-inch 
gun is located, while the other party inspected the fortification 
known as Battery Richardson and mortar battery, Battery 
Granger, and each party in turn visited the objects of interest 


Fig. 2. Machine Tool Builders watching the Firing of Big Guns at Sandy 
Hook Proof Battery from the Concrete Parapets in the Rear 
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The inspection of the 16-inch gun under the direction of 
Col. Birnie was made enjoyable especially by his interesting 
account of the history and construction of the gun, with some 
remarks on the experiments made with the Gathmann gun, 
on a nearby armor plate and with a regular 12-inch gun on 
5- and 6-inch armor fitted to a section of a battleship’s hull. 
The 16-inch gun, which is the largest in the world, firing a 
projectile weighing 2,370 pounds with a velocity of 2,300 feet 
per second, has been discharged about fifteen times. No dupli- 
cate has been built and none is likely to be made because the 
great weight of the gun makes manual operation practically 
impossible. (See MAcHINERY, December, 1903.) The lighter 
12-inch, and the 14-inch guns recently authorized can, if neces- 
sary, be operated by hand, which is a great advantage, as 
defects in the operating machinery are likely to develop when 
the total disability of a gun might mean great disaster. The 
fortifications, Battery Richardson and Battery Potter, facing 
the main channel, are built of monolithic concrete behind a 
bank of sand and are practically invisible from the sea. The 
guns are mounted on disappearing carriages, and beneath the 
barbettes are ammunition rooms in which shells and powder 
are stored. Automatic hoists, driven by electric motors, con- 
vey the ammunition to the guns when in action. 

The party returned to the Battery about 5:45 o’clock after 
having spent the afternoon on the desolate strip of sandy land 
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grouped on the Proof Battery, Sandy Hook. Picture taken just prior to the Firing of the Big Guns 


seen by the other. Opportunity was given to a limited number 
to inspect the workings of the range-finding towers in which 
the positions and distances of vessels miles out at sea are 
accurately determined, and from which the angles of elevation 
are telephoned to the batteries. 
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near New York that is frequently mentioned in the public 
press, but on which very few Americans have ever set their 
feet, it being a government reservation to which admittance 
is usually denied. The fortifications, of which only a fraction 
were inspected, are said to be the strongest in the world. 


NEW MACHINERY AND TOOLS 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP 


THE BRYANT CHUCKING GRINDER 
A great many interesting machine tools built in the small 
machine tool manufacturing towns in Vermont have from time 
to time been illustrated and described in Macuinery. The 
latest interesting machine brought out by the machine tool 
builders in this state, is the Bryant chucking grinder, built 
by the Bryant Chucking Grinder Co., of Springfield, Vt. The 


Fig. 1. The Bryant Chucking Grinder, for completing Several Grinding Operations at One Setting 


inventor of this machine is Mr. W. L. Bryant, for eight years 
chief draftsman of the Jones & Lamson Machine Co., of the 
same town. Its purpose, though perhaps not the full intent 
of its field, is indicated by its name. The ingenious features 
of its construction and mechanism will be made manifest as 
the description proceeds. 


General Description 


Briefly, this machine is intended for work held in the 
chuck, and on such work presents the advantages, first of a 
number of wheels, constantly set, 
and each of suitable grain, grade, 
shape and surface speed for its 
vork; second, of a number of con- 
venient stops, for both longitudinal 
and cross adjustments, making the 
accurate duplication of lengths, 
thicknesses and diameters an easy 
matter; thus permitting, also, the 
performing of several operations at 
one chucking; and, finally, it offers 
those conveniences of feed and speed 
change, adjustment and _ control 
which make the turret lathe such a 
profitable investment in a well-man- 
aged machine shop. 

The general design of the tool will 
be understood best from a study of 
Figs. 1 to 4, inclusive. The bed of 
the machine is a massive casting, A, 
of rigid box form. Cn its upper sur- 
face it is provided with one V and 
one flat way, on which slides the 
wheel-carrying head, B, carrying 
three spindles, any one of which may be adjusted outward to 
permit its wheel to operate on the work without interference 
from the other two. To the left of the main bed in Figs. 1, 3 
and 4, is swiveled the bracket (, about the vertical axis of 
pivot #. The angle is read by a graduated circle, and the 
swivel is brought back to parallel position against a positive 


stop. Lever L, binds this adjustment. This bracket 0, in turn, 
supports the work spindle head D; the swiveling about the 
axis of # thus gives provision for grinding tapers. A longi- 
tudinal adjustment of the head on the bracket, by pilot wheel 
H,, against any one of three adjustable stops, permits a change 
of adjustment to agree with the length of the work project- 
ing from the chuck; a cross adjustment at this point gives 
control of diameters, and feeds 
the work across the cup wheel for 
facing cuts. This cross feed is 
operated automatically from the 
power traverse of the wheel spin- 
dle head. Having thus briefly de- 
scribed the structure of the tool, 
we are prepared for a detailed de- 
scription. 

The Wheel and Work-driving 

Mechanism 

The whole machine is driven 
from a constant speed pulley F. 
No: complicated overhead works 
are required, the machine may be 
located without strict reference to 
the countershaft space, and the 
motor-driving problem is reduced 
to its simplest terms. 

Pulley F is keyed to shaft G, 
which, in turn, is keyed to drum 
H. Over the latter passes a belt 
which runs over a series of tight 
and loose pulleys (see J and J,) 
on the wheel spindle driving 
shafts. These are so arranged that the shifting of the 
driving belt connecting drum H with pulleys J, J,, etc., 
transmits the power to either the rear, or facing wheel, 
the center or internal wheel, or the front or external wheel. 
Lever K and belt shifter Z control the driving belt for this 
purpose. Drum H and shaft G@ are mounted in a swing 
cradle, to keep the driving belt tight. The adjustment 
for this cradle is shown at M in Fig. 3. It should be noted 
that the driving belt does not pass directly over the pulleys 
on internal spindle N. Instead, the pulleys on this spindle 
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Fig. 2. Rear View of Grinder, showing Massive Construction 


are driven at an increased speed from pulley Z, on the idler 
shaft. The central position of lever K normally stops all the 
wheel spindles, but by the operation of lever O, the internal 
wheel may be started or stopped. 

Levers P, P, and P, are connected with the wheel spindle 
quills by a rack and pinion movement, which allows them 
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to be projected or withdrawn, as required for clearance. 
These levers are provided with positive adjustable stops for 
this movement, permitting the duplication of the adjustments 
on each successive piece of work. Lever Q binds or loosens 
all the quills simultaneously, for making this adjustment. 
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in which is journaled a drum, connected by spur gearing with 
shaft V. From this drum a belt passes around idler X, and 
over driving pulley Y on the work spindle. A spring Z (see 
Fig. 3) keeps the drum in the swinging yoke drawn down, 
so the belt is always taut. Lever A, controls a reversing 
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Fig. 3. Front Elevation, showing Arrangement of Slides, Controlling Levers and Hand-wheels, etc. 


Shaft G, see Fig. 4, carries also a small pulley R for driving 
the usual water pump, and also the pinion 8, which meshes 
with the driving gear for the work speed changing mechan- 
ism. This latter is mounted as a unit in an oil bath casing, 
and is of the double clutch, silent ratchet type made familiar 
It is 


in the spindle drive of the Hartness flat turret lathe. 
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mechanism for the work spindle, operating through shaft B,, 
and the connecting gearing shown. This is employed for cer- 
tain cases in which the rear or facing wheel spindle is used 
for cylindrical or internal surfaces. The same lever A, is 
used for stopping the work spindle, and is connected with a 
brake for doing this expeditiously. 
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Fig. 4. Longitudinal Section, showing Work and Wheel-driving Mechanism, and General Structure of the Machine 


incompletely shown at 7, in Fig. 4. The nine changes of 
speed are controlled by the two levers U and U,. 

From the speed box, the motion is transmitted to shaft V 
in swiveling bracket C, through the angular bevel gear drive 
at W, about the axis of ZH. About shaft V is pivoted a yoke, 


The Longitudinal and Cross-feed Mechanisms 
The variable feed mechanism for operating the traverse of 
the wheel spindle head is best seen in Fig. 5. It is connected 
by a train of gears with the driven shaft of the work speed 
change mechanism, so that the linear feed of the wheel per 
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revolution of the work is not affected by changes in work 
speed. The variation in feed is obtained by the Hartness 
modification of the Sellers friction disks, in which a very 
slight swing of the female disks changes the point of contact 
so rapidly as to effect a great change in the feed. The male 
or driven disk is shown at Q,, in Fig. 5. The change of feed 
is effected by a cam connected with hand wheel D, in Fig. 3. 

Disk C, is connected with shaft H, by a bevel gear reverse 
F,, controlled by the clutches at G, At H,, on the side of the 
wheel spindle slide are cut three T-slots, in which are clamped 
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Fig. 5. The Wheel Head Traverse Mechanism 


three sets of automatic reverse dogs, one for each wheel. 
These dogs strike a projection on collar K,, which may be 
raised or lowered on rock shaft LZ, to line with the set of 
dogs it is desired to use. To L, is keyed the sector M,, which 
is one member of a “load and fire’ mechanism for controlling 
clutch G,; its purpose is to prevent the clutch from stopping 
on dead center. It is the simplest in construction of any 
mechanism of this kind the writer remembers having. seen. 

Clutch G, is shifted to the right or left by a fork and sec- 
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tor N,, pivoted at O,. In the position shown, when sector M, 
is swung to the left by the reversing dogs, spring Q, is thereby 
compressed against a pin in sector N, tending to throw it to 
the left, and thus throw the clutch G, to the right, reversing 
the movement. This is prevented for the time being, how- 
ever, by the interference of the ledges milled in the faces of 
the pins at R,, one of these being fast in sector M, and the 
other in NV, When M, has been turned so far to the left, 
however, that spring Q, is properly compressed, these pins 
snap by each other on the further side, allowing the clutch 
to be thrown. 

Going in the opposite direction, this process is reversed. 
The dog at H, swings sector M, to the right, compressing 
spring Q, against the pin in N, The swinging of the lat- 
ter under this spring pressure is resisted as before by the 
pins R,, which finally snap by at the end of the movement. 
The pivot O, of segment N, is mounted in lever §S,, which 
thus furnishes means for stopping and starting the traverse 
movement at any point in the travel, independently of the 
automatic reverse. 

The motion from the reverse clutch at G, is transmitted to 
the wheel spindle head through worm gearing at 7, and a 
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Fig. 6. The Cross-feed Mechanism, with Automatic Diminishing 
Device and Stop 


pinion at V,, which engages the rack under the slide. Fine 
hand adjustment for facing, etc., is effected when the power 
feed is thrown out, by hand wheel W,, through bevel gears at 
X, This hand wheel is shown in Figs. 1 and 5, but not in 
Fig. 3, the latter being incomplete in this respect. When not 


in use, it is withdrawn until bevel gears X, are out of en-- 


gagement, and the wheel is free. 

A telescopic shaft, F,, leads from the automatic traverse 
mechanism on the main base of the machine, to the cross feed 
mechanism for the work spindle head on the swiveling 
bracket. This shaft is rocked at each end of the stroke by a 
cam surface on sector M,, which is, as we have seen, con- 
trolled by the reversing dogs at H,. The telescopic shaft 
transmits this movement properly at whatever angle the 
swiveling bracket and work spindle may be set. 

The cross feed screw M, (see Fig. 6) has mounted on it a 
hand wheel K, (a crank is shown in Fig. 3) and a spur gear 
N.. This latter is connected with ratchet wheel H, by a tum- 
bler gear arrangement, controlled by lever J,, which thus, 
provides for reversing and throwing out the feeds. The 
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ratchet wheel is operated by a pawl O.,, pivoted to lever G,, 
which in turn receives its movement from rock shaft F, 
shown in Figs. 3 and 5. This movement is positive in the 
direction which operates the ratchet wheel H,, and through 
it the cross feed. In the other direction it is drawn back 
by spring R, until the point of plunger S, brings up against 


Fig. '7. The Facing Wheel in Use 


the adjustable stop 7,. As the position of 7, allows a greater 
or less amplitude of movement to the swinging of lever G,, 
a greater or less cross feed is effected at each stroke. 

The position of stop 7’, and the consequent amount of feed, 
is governed by two things. In the first place, the knurled 
nut U, furnishes a check to its 
backward movement, and _ thus 
regulates the rate of cross feed. 
Screwing this nut out increases the 
feed—screwing it back decreases 
it. In the second place, the feed is 
controlled by cam Y., which is ad- 
justably clamped on the shaft of 
ratchet wheel H,, and revolves with 
it in the direction of the arrow. 
As the feeding progresses, the 
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One of the points of interest in the machine is its strength 
and rigidity. This is rather unusual in the matter of weight 
alone, which is about 4,200 pounds. Rigidity has been se- 
cured by very careful design. This might not seem to be im- 
portant in a grinding machine, where the strains are light 
as compared with machines of the lathe and miller type. If 
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Fig. 8. The Work Head Swivelled for Taper Work 


there are no heavy strains to contend with, however, there 
is liable to be enough of vibration to cause serious trouble, 
and weight and stiffness are needed to counteract this. 

In the matter of rigidity, note first the heavy box-like 
form of the main castings. This form also serves, of course, 


INTERNAL GRINDING 
— FIXTURE FOR SMALL 
DIAMETERS 


INTERNAL GRINDING 
|_| FIXTURE FOR SMALL 
DIAMETERS 


OUTSIDE AND FACE 
GRINDING WHEEL 


NOT USED CN THIS 


PIECE 
FRONT SPINDLE 


BEARING 


OUTSIDE AND FACE CUP WHEEL FOR 


BEARING 


lower edge of V, comes into con- 
tact with the left-hand end of stop 
T., gradually limiting its move- 
ment from that permitted by the 
adjustment of U, until finally, in 
the position shown, the swinging 


CONCENTRIC WITH PITCH CIRCLE 


of lever G, is stopped altogether, 


thus stopping the cross feed. The 
diminishing depth of cut thus pro- 
vided for, as the desired finished 
diameter is approached, gives the 
best results obtainable from the 
standpoints of accuracy and finish. 

It will be noted in the top view 
in Fig. 6 that there are three each 
of stop cams V., stops 7., feed ad- 
justing nuts U, and plungers §X.. 
Any one of these three latter may 
be pressed down into working posi- 
tion, thus giving a separate cross 
feed stop and rate of feed for each 
of three operations. 

Salient Points in the Design 

The reader might perhaps be par- 
doned for skipping the detailed de- 
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8RD WHEEL POSITION 
given. It is made necessary by the 


fact that the machine is new from 
“the ground up,’ so it has to be de- 
scribed in the same way, there be- 
ing no similar machine with which 
mental comparisons may be made. 
The reader, however, should not fail to examine certain note- 
worthy features of the design which are of universal interest, 


_ being applicable to machines of other types, made for other 


purposes. 
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Fig. 9. Diagram showing the Method of Finishing a Hardened Gear with Conical Clutch Surface 


to protect the mechanism from emery dust and other grit. 
Then again, the solid, long bearing of the swivel adjustment 
should be compared with that found on the ordinary design 
of universal grinder. All unnecessary sliding surfaces are 
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avoided, and the connection between the work and the wheel, 
through the main castings, is strong and direct, there being 
a notable absence of built-up constructions. : 

An interesting point, along this line, should be noticed. 
The work spindle head slides crossways on a thin platen, 
which, in turn, slides longitudinally on the top of swinging 
bracket ©. This platen at first sight appears to be an exam- 
ple of the built-up construction which the designer tried to 
avoid. This is not the case, however. It is thin and flexible, 
receiving its stiffness from the head and bracket to which it 
is gibbed. Furthermore, the gibbing points for this platen 
on the upper member are directly over those for the lower 
member, so that strains are transmitted in direct tension 
and compression, with no possibility of the deflection strains 
(even in this thin platen) which usually ‘raise hob” with 
rigidity. 
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Typical Operations 

In Figs. 9 and 10 are shown diagrams which illustrate the 
use of the machine quite clearly. The first of the parts, in 
Fig. 9, is a cast iron gear with a conical clutch surface. This 
has to be ground, as shown, in the bore, the clutch surface, 
and on one face and outside diameter. In the first operation 
the work is held by tooth-shaped jaws which hold it concen- 
tric with the pitch line. Here the bore is ground with a sup- 
plementary internal attachment, as shown, provided for work 
having small holes. (This supplementary spindle may also 
be used for buffing and polishing with rouge and a soft 
wheel.) In the second wheel position the work spindle and 
the bracket on which it is mounted are swiveled to the angle 
of the conical surface 15 degrees, as shown, which is finished 
with the regular internal wheel. For the second operation 
and third wheel position (which finishes this piece) the work 
is held by its finished clutch surface 
on a taper arbor mounted in the 
work spindle. This arbor may be 
ground in place to insure absolute 
accuracy. 

The piece of work shown in Fig. 
10 is also a gear, but of much more 
complicated form. It is made of 
hardened steel. For the first opera- 
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Fig. 10. Method of Finishing a Piece requiring Two Settings, and having Cylindrical, Face 


and Taper Surfaces to be ground 


Criticism might perhaps be directed toward the large over- 
hang of the work spindle. This is given to permit the en- 
trance of guard D., to catch the water and dust. This overhang 
is apparent only, however, as the base of the head is extended 
to a long bearing out under the working point. It is similar 
in this respect to the spindle heads used on the Beaman & 
Smith duplex cylinder boring machines, having the advan- 
tage, however, of having the head and extended slide one 
solid casting, instead of being bolted together, as is necessary 
in the other case. 

Another point shown, though not very plainly, in Fig. 4 at 


Y,, is a device used for taking up the end movement of the . 


work spindle. This is very necessary in accurate face plate 
and chuck work, whether in the lathe or grinding machine, 
as every good mechanic knows. It is not possible to do it 
well enough or to do it permanently by adjusting the take-up 
for the thrust bearing. It is therefore common practice, 
wherever possible, to put a stick against the center of the 
work, and bring the tail center up against it, thus taking 
out the slack. This machine has the stick incorporated in it. 
Springs at Y, are always in action, forcing the spindle up to 
a firm bearing on the end thrust. 
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tion (including the first three wheel 
settings) 
chuck jaws the same as in the case 
shown in Fig. 9. In this first opera- 
tion all three of the regular wheels 
are used, all on external surfaces. 
First the large bearing is ground 
with the rear wheel, then the small 
outer bearing is ground with the 
central wheel, and finally, in the 
third position, the 914-degree taper 
is finished with the outside wheel. 
This operation shows quite plainly 
that only a small lateral adjustment 
of the work spindle is required for 
the different positions. This will be 
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of the work and of the central 
wheel spindle in each case. This is 
due to the fact that the three wheel 
spindles are located in this natural 
position, and to the fact that the 
swiveling adjustment for taper 
grinding is about an axis which ap- 
proximately passes through the 
point of contact of the wheel and 
work. 

In the fourth wheel position 
and the second operation, the work is held on the conical shank 
by a special expanding chuck, made to fit it. For this opera- 
tion the middle or internal wheel only is used, this being em- 
ployed for both the grinding of the hole and the facing of its 
internal seat. 

The Field of this Grinding Machine 

These two examples will serve to show the convenience and 
time-saving qualities of this design of grinder, with its three 
(or four) wheels permanently mounted in place, its variety 
of adjustments, and its conveniently controlled stops, feeds, 
speeds, etc., for each operation. 

It will readily be seen that this chucking grinder bears the 
same relation to the standard universal grinding machine, 
that the turret lathe on chuck work does to the standard en- 
gine lathe. Its field is thus a large one, though its par- 
ticular adaptability to automobile work will be at once re- 
cognized. It is entirely conceivable that it may open up a 
new field of its own, in finishing certain parts from rough 
turned, or even rough castings and forgings. Mechanics will 
readily recognize its advantages, as a labor- and time-saving 
machine. and being, as it is, radically new in its design, it will 
undoubtedly create considerabie interest among machine users. 
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ELECTRICALLY-HEATED OIL TEMPERING 
BATH 


The accompanying illustration shows an electrically-heated 
oil tempering bath manufactured by the General Electric Co., 
Schenectady, N. Y. The bath is contained in a cast iron tank 
or pot, having 12 lugs evenly spaced around the sides. These lugs 
are drilled to receive standard cartridge units, and by thus 
distributing the units an even temperature can be maintained 


Electrically-heated Oil Tempering Bath, made by the Genera] Electric Co., 
Schenectady, N. Y., showing Removable Cartridge Units 


in all parts of the oil. Around the pot is placed a heat retain- 
ing jacket, consisting of an inner and outer wall of sheet 
metal, the space of three inches between the walls being filled 
with mineral wool. The jacketing on the 
back side of the tank is easily removed, 
thus allowing quick access to the internal 
connections of the units. Around the top 
of the tank a wide flange is provided, to 
which four cast iron legs are screwed. A 
drain pipe controlled by a globe valve pro- 
vides a means for drawing off the oil. A 
protected recess is provided in one end of 
the tank in which a thermometer may be 
placed for indicating the temperature of the 
oil bath. 

Two methods are in vogue for using the 
oil bath. In the first method the tempera- 
ture of the oil is raised to 250 degrees F., 
and then the work is placed in the bath 
and the full current turned on. When the 
oil reaches the desired temperature, the 
work is removed and the current turned off. 
The second method is to turn on the full 
heat at once, and bring the oil to the re- 
quired temperature, and then to introduce 
the work, and by means of regulating 
Switches, maintain the temperature con- 
stant for any required length of time. 

A cast iron basket or tray may be sup- 
plied in which the work can be placed. This 
basket has eye-bolts at each end to facili- 
tate its handling, and the bottom is per- 
forated with %-inch holes to permit free 
circulation of the oil. Short legs are pro- 
vided on the bottom of the basket which 
keep the work about an inch above the bot- 
tom of the bath. 

Any desired temperature is obtained 
by throwing in the necessary num- 
ber of units to give the approximate heat. Close regu- 
lation is then secured by varying the voltage on one of the 
units by means of a rheostat. Three sizes of tempering baths 
are made, the smallest having a capacity of nine gallons of oil, 
the medium size, of 11 gallons, and the largest, of 37 gallons, 
the first requiring 6 K. W. per hour, the medium, 7.2, and the 
largest size, 20 K. W. for its operation. This energy consump- 
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tion is sufficient to heat the oil to a temperature of 450 degrees 
F. in less than one hour, when starting cold. The lengths of 
the three sizes are 22, 18, and 30 inches, respectively; the 
widths, 12, 12, and 16 inches, and the depths, 8, 12 and 18 
inches. The smallest oil bath weighs 420, the medium, 475, 
and the largest, 900 pounds. 


CINCINNATI-BICKFORD 20-INCH GANG DRILL 


The accompanying illustrations Figs. 1 and 2 show front 
and rear views, respectively, of a new arrangement of 20-inch 
sliding head drills operating in gang, and manufactured by 
the Cincinnati-Bickford Tool Co., Cincinnati, 0. As shown in 
the illustrations, four individual drills, each fitted with power 
feed, automatic stop, and quick return, have been placed on a 
common base pedestal. The rear view, Fig. 2, shows the driv- 
ing arrangement, transmitting the power through a continu- 
ous shaft provided with clutches, admitting of the throwing 
in and out of any one drill at any time. The continuous shaft 
is provided with a tight and loose pulley at one end, as shown. 
The lever for operating the clutches by means of which each 
spindle can be stopped independently, is bent over towards the 
front, so that the operator at the front of the machine can 
conveniently reach it. 

These drill presses are provided with sliding heads and the 
table has also a sliding movement as shown in Fig. 1, so that 
it can be operated up and down by means of a crank on ways 
planed on the face of the column, giving the table a rigid 
support and bearings at points far apart. The arrangement 
ot sliding heads in combination with a vertically movable 
table gives the machine a considerable range for handling 
pieces of comparatively large proportions. The table is con- 
tinuous across the whole front of the machine as shown, and 
is provided with two T-slots. The sliding heads are balanced 
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Fig. 1. Twenty-inch High-speed Gang Drill, built by the Cincinnati-Bicktord Tool Co.,, Cincinnati, O. 


and can be quickly adjusted and tightened. The spindles are 
provided with ball thrust bearings, and with steel jam nuts, 
which minimize the friction and afford adjustment for taking 
up the wear, when necessary. The sleeves, shafts and spin- 
dles are finished by grinding. 

Three power feeds are provided for the spindle, the power 
feed being operated through pulleys, worm and bevel gearing. 
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The worm operating the worm-wheel on the pinion shaft in 
the head revolves in an oil bath contained in the worm cas- 
ing, thus insuring long life to the worm gearing. All the 
bevel gears are planed so as to provide proper contact between 
the teeth and silent running. Proper guards are provided for 
all exposed gearing. The spindle sleeve is graduated, and on 
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Fig. 2. Rear View of Gang Drill, showing Arrangement for Driving with one Continuous Shaft 


the power feed machines provided with automatic trip, this 
graduation affords a means for setting accurately the auto- 
matic trip collar. 

These machines are also furnished without power feed and 
can be arranged in gangs with any number of spindles from 
two up. They are also furnished on individual base columns, 
both with and without ‘power feed construction, and with a 
variety of tables furnished according to the needs and re- 
quirements of the customer. An oil pump and the necessary 
piping is provided as shown, and a tank or reservoir for the 
oil is placed within the base. : 


WALTHAM AUTOMATIC STAFF TURNING 
MACHINE 


The machine shown in the accompanying illustration has 
recently been brought out by the Waltham Machine Works, 
Waltham, Mass. It is built for automatically turning several 
shoulders on small work, such as the staffs of watches 
clocks, etc., at one setting. The general design of the ma- 
chine is as follows: Two. slides are provided, one of which 
carries the work supported on dead centers and driven by a 
dog from a belt-driven plate. The other slide has a motion 
at right angles to the first, and carries the tool or tools. A 


vertical shaft at the rear of the machine carries two cams,. 


one for each slide, the cams actuating the slides by means of 
sliding wedges which are in contact with hardened rolls on 
the slides. These latter are kept up against the wedges by 
springs and the wedges are kept in contact with the cams by 
similar means. The angles of the wedges are such that the 
longitudinal movement of the wedge transmits a reduced 
movement of the slides. For watch work the movement of 
the work slide is made one-quarter, and of the tool slide one- 
eighth, of the longitudinal travel of the wedge, but for larger 
work a different reduction may be made. This arrangement 
is advantageous, inasmuch as it makes it possible to greatly 
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reduce any small inaccuracies in the cams, the rises of which 
are several times the required travel of the slides. 

_ The head- and tail-stock spindles which carry the dead cen- 
ters have longitudinal adjustment in their bearings, and are 
so designed that when the head-stock center is in its proper 
position, the other can be withdrawn for changing the work, 
by means of the lever at the left of the 
tail-stock. In this way staffs can be turned 
with all the lengths gaged from the same 
end, thus throwing all of the errors of 
the blank to the extreme of, the other end 
where they can be easily rectified. The 
centers are kept in contact with the work 
by light springs. For watch work and 
other work where the total length of the 
blanks is less than three-quarters inch, 
the head- and tail-stock are made in a 
single casting so that correct alignment is 
more easily maintained. For larger work, 
however, they are made separately adjust- 
able on a bed plate. In both cases a screw 
adjustment is provided so that a slight 
swivel motion is possible for bringing the 
axis of the centers parallel with the work 
slide. ; 

A worm and worm-gear drives the cam 
shaft, and a friction clutch connects the 
gear with the shaft. This clutch, when 
released, permits the shaft to be turned by 
the hand-wheel at the top, so as to make 
it easier to set the tools. 
be cut so that the tools will turn either 
straight or tapered work, or partly straight 
and partly tapered. A screw adjustment 
on each side permits the diameter of the 
most particular part and the distance of 
the most important shoulder from one of 
the ends to be obtained very accurately. 
The other diameters and lengths will be 
in correct relation, and duplicate parts can 
be turned as long as the tool retains its. 
cutting edge. For very delicate watch work and also for work 
where a considerable amount of stock is to be removed, two 
cuts should be taken over the work. In order to facilitate 
this operation a two-tool turret has been provided. This 
turret is automatically indexed on the completion of each cut. 
The position of one of the tools in the turret is determined 
by the screw on the slide, but a separate screw adjustment is 


provided for the other, so as to make it possible to take the q | 


Automatic Staff Turning Machine, built by the Waltham Machine 
Works, Waltham, Mass. 


finishing cut with independent adjustment. 
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rangement only the finishing tocol is required to have the © 


keen point necessary for delicate work, and as but a small > 


amount of stock is removed in the finishing cut, the tool 
will hold its edge for a long time. 
The operation of the machine is briefly as follows: 


centers and starts the machine by a foot treadle. 


squaring all the shoulders on one end of the staff. 


The 
blank is dogged by the operator, who places it between the 4 | 
The tool 
follows the course determined by the cams, turning and 2 
In a sine 
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gle-tool machine the tool then returns to its original position, 
and the machine stops for the insertion of a fresh blank, 
which has been dogged by the operator while the machine 
was running. In a two-cut machine the turret is automati- 
cally indexed on the return, bringing the finishing tool in 
position, and the movements are repeated, the machine stop- 
ping first after the completion of the finishing cut, but with 
the turret indexed again and the roughing tool in position 
for the next blank. With the two-cut, or with the one-cut 
machine on long work, the operator can take care of two ma- 
chines. The capacity of the machines when arranged for 
larger work is up to 2% inches long between the centers, and 
up to 1% inch diameter, but the longest total turning is 1% 
inch. The base of the machine is 15 inches square, and the 
weight about 140 pounds. The machine can be made to take 
either rectangular or circular tools, as required by the user. 


KEARNEY & TRECKER UNIVERSAL MILLING 
ATTACHMENT 

The accompanying line engraving Fig. 1 and the half-tones 

Figs. 2 to 5 show the construction and application of a uni- 


FACE OF COLUMN 


Machinery, N.Y. 


Fig.1. Section through Universal Milling Attachment made by the 
Kearney & Trecker Co., Milwaukee, Wis. 


versal milling attachment which has recently been brought 
out by the Kearney & Trecker Co., Milwaukee, Wis. Refer- 
ring first to the line engraving, Fig. 1, showing a section of 
the device, it will be seen that the gear A is attached to the 
regular horizontal spindle of the milling machine, and drives 


Fig. 2. The Attachment in Position for Vertical Milling 


gear B keyed to a horizontal driving shaft on the end of 
which is cut a bevel pinion CG; this pinion drives the bevel 
gear D, which latter is made in one piece with the bevel gear 
D,. This arrangement permits the pinion H# to revolve to any 
position without interfering with the driving pinion C. The 
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bevel pinion F# is cut on a steel sleeve on which also are cut 
spur gear teeth of wide face meshing with a similar gear 
provided on the cutter spindle of the attachment. All of 
the gears as well as the cutter spindle are made from hard- 
ened steel, the spindle being ground on the outside as well 
as in the tapered hole. 

The wear on the bronze boxes is taken up by an adjust- 
ment nut or collar shown at fF. The bushing G rotates with 


Fig. 3. The Attachment used in Connection with the Spiral Head 


the spindle, it being keyed to the latter, although this is not 
shown in Fig. 1. Thus when the nut F is tightened, this 
bushing slides forward, and the spindle is at the same time 
drawn back into the taper box of the front bearing. The end of 
the spindle is provided with a slot or keyway for driving 
arbors carrying face mills and large milling cutters in gen- 
eral. The attachment has been made unusually heavy and 
rigid, and the object in bringing it out has been to provide 
means for using the milling machine on all kinds of unusual 


Fig. 4. Using the Attachment for Horizontal Milling at a Slight Angle 

with the Axis of the Main Spindle 
jobs that from time to time arise in every shop, and which 
the ordinary machines with regular equipment are not suffi- 
cient to handle. The attachment will fit all sizes of milling 
machines built by the makers. It is held in place by being 
clamped to the knee slide on the column of the machine, the 
same as the vertical spindle and other attachments of this 
type, and it can be attached or removed very quickly and 
without difficulty. 

In Fig. 3 the attachment is shown applied to the machine, 
with its spindle at right angles to the axis of the regular 
milling machine spindle but parallel with the table. It is 
here shown operating in connection with the spiral head. In 
Fig. 2, the attachment is shown in position for vertical mill- 
ing, and in Fig. 4, for horizontal milling but in a position at 
a slight angle with the axis of the main spindle. Finally in 
Fig. 5 it is shown set for angular milling. 
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This device in connection with the regular horizontal mill- 
ing machine makes it possible to do all classes of milling on 
this type of machine, and due to the fact that the attach- 
ment has been built along heavy lines, it is possible to per- 
form vertical and angular milling practically to the full capac- 
ity of the main spindle of the machine. It has a capacity 
for face milling with cutters up to 6 inches in diameter. 
The attachment is made in three different sizes, all being 


Fig. 5. The Attachment in Position for Angular Milling 


provided with No. 10 Brown & Sharpe taper hole in the spin- 
dle. The distance from the center of the spindle to the bot- 
tom of the attachment does not exceed 19/16 inch, and the 
distances from the center of the spindle to the face of the 
column when used for vertical milling is 10%, 11% and 11% 
inches, respectively, for the three different sizes. The net 
weights of the attachments are 265, 290 and 325 pounds, re- 
spectively. 
RACINE MOTOR-DRIVEN HACK-SAW 
MACHINE 

A hack-saw manufactured by the Racine Gas Engine Co., 
Racine Junction, Wis., was illustrated and described in the 
New Machinery and Tools department in the July, 1908, issue 
of MACHINERY. This machine has now been equipped with 
direct motor-drive, as shown in the accompanying illustration. 


Motor-driven Hack-saw Machine, manufactured by the Racine Gas 
Engine Co, Racine Junction, Wis. 


An important feature in this machine is that means are pro- 
vided for lifting the saw from contact with the work on the 
back stroke, thus lengthening the life of the saw and in- 
creasing the rapidity of the cutting as well as leaving a 
smooth surface on the ends of the cut-off work. As will be 
seen in the illustration the motor is mounted on the lower 
part of one of the legs of the machine, reduction gearing be- 
ing provided, and a belt transmitting the motion from the 
small lower pulley to the large driving pulley. As examples 


RAILWAY MACHINERY 


November, 1909. 


of the capacity of the machine it may be mentioned that.a 114- 
inch round cold-rolled steel bar can be cut off in 1144 minute, 
using common hack saw blades, no special blade being re- 
quired in the machine. Another example of the capacity is 
that a 70-pound steel rail can be cut off in six minutes. 

A special arrangement has been introduced for lubricating 
the saw while cutting. As seen in the illustration, a rubber 
hose connects a pipe to the right, which is fed directly from 
the oil pump, with an adjustable spout over the saw. As will 
be seen, this spout is mounted on the top of a rod which 
passes through the side of the bed and is held in position by 
means of a thumb screw. At the top of the rod a bracket is. 
provided so that the spout can be swiveled about it. This. 
combination makes it possible to raise or lower the spout as 
well as turn it to any position required. 


SIBLEY HIGH-SPEED DRILL!|PRESS 


The accompanying illustrations show a front and rear view 
of a high-speed drill press recently brought out by the Sibley 
It has been designed es- 


Machine Tool Co., South Bend, Ind. 


Figs. 1 and 2. Front and Rear Views of 24-inch Drill Press, built by 
the Sibley Machine Tool Co., South Bend, Ind. 


pecially with the view of meeting the demands of the auto- 
mobile trade, and is provided with some features, new in up- 
right drills, the mest prominent of which is the location of 
the change gear box, which is placed on the top of the col- 
umn, thus eliminating cone pulleys entirely, the drive being 
by means of a single constant-speed pulley. The gear box 
permits of eight changes of speed, and the construction is 
such that any speed can be thrown in instantly while the 
machine is running. The change speed gears in the gear box 
run in oil. The machine shown in the illustration is pro- 
vided with combined hand-wheel and lever feed, but the ma- 
chine is also made with geared power feed, if desired. The 
spindle is fitted with a hole for No. 4 Morse taper, and is 
provided with ball thrust end bearings. All running bear- 
ings are made of bronze. The machine has ample power to 
run high-speed steel drills of 1144 inch diameter up to the 
limit of their capacity. 


WALTHAM AUTOMATIC GEAR-CUTTING 
MACHINE 
In the June, 1908, issue of MacHINERY an automatic pre- 
cision gear cutting machine built by the Waltham Machine 
Works, Waltham, Mass., was illustrated and described. The 
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accompanying engraving shows an improved design of this 
machine, differing from the one previously described in many 
important details. The machine is especially well adapted 
for cutting brass gears on account of the complete protection 
from chips provided for the indexing mechanism, the cams 
and the slides; but it is also suitable for other work and will 
cut steel gears and pinions of fine pitches satisfactorily. The 
protection for the working mechanism is obtained by means 
of a plate attached to the cutter slide and held in contact 
with the back side of the hood on the work slide. A remov- 
able cover also completely encloses the work and cutter, ex- 
cept for an opening below the work through which the chips 
fall. 

During the return of the work slide, after the cut is taken, 
the cutter is lifted from the work so that the indexing can take 
place on the return stroke without loss of time. The location 
of the work slide in relation to the cutter can be adjusted lat- 
erally, and the depth of the cut is adjusted by a small hand- 
wheel, provided with graduations, at the top of the cutter 
slide. A large index: plate is provided so as to insure accu- 
racy of the divisions, and the different divisions are obtained 
by the adjustment of a single screw. 


Automatic Gear-cutting Machine for Small Work, built by theWaltham 
Machine Works, Waltham, Mass. 


With a “one-cut” machine, i. e., a machine intended to cut 
to full depth at once, the feeding of the slides and the index- 
ing of the work is continued automatically until all the teeth 
have been cut, and then the machine stops. With a “two-cut” 
machine, after the completion of one revolution of the work, 
the cutter is fed downwards a little deeper for a finishing cut, 
and the operations are continued another cycle, the machine 
stopping first after the completion of the second revolution 
of the work. This feature is of great value when cutting fine 
pitch teeth or very smooth work, as a finishing cut can, in 
this way, be made auto- 
matically without the at- 


tention of the opera- 
tor. 

Two sizes of this ma- 
chine are made; the 


smaller size is adapted for 
work up to 1144-inch diam- 
eter, 32 diametral pitch in 
._ brass, and 48 diametral 
pitch in steel. The longest 
stroke of the work slide in 
this machine is 1% inch. 
The base of the machine 
is 914x12% inches, and 
the weight is 115 pounds. 
The larger machine cuts up to 8 inches diameter, 24 
diametral pitch in brass and 32 diametral pitch in steel, the 
longest stroke of this machine being 3 inches. The size of 
the base is 1114x1914 inches and the weight 285 pounds. If 
required, a pump and a pan base will be provided for steel 
work. 


Fig. 1. 
ating at any Angle, made by the Coates 
Clipper Mfg. Co.’ Worcester, Mass. 


Universal Coupling Drive oper- 


COATES MONGREL GEAR UNIVERSAL 
COUPLING DRIVE 


The problem of a satisfactory universal joint, which will 
work well and transmit power without excessive losses, 
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whether the two shafts to be connected are entirely in line 
or at a very acute angle with each other, has always been an 
interesting one to machine designers. A great many univer- 
sal joints have been brought out which will work very satis- 
factorily as long as the angles between the two shafts con- 
nected do not become too great; but few universal drives will 
work well when the angle of deviation of the axis of one 


Fig. 2. The Universal Coupling in a position where the Two Shafts 
are more nearly in Line than in Fig. 1 


shaft to the axis of the other becomes more than 45 degrees. 
The accompanying illustrations, therefore, of the Coates mon- 
grel gear universal coupling drive, will be of particular in- 
terest. 

This device is manufactured by the Coates Clipper Mfg. 
Co., Worcester, Mass., and its construction makes it possible 
to transmit power between two shafts either when they are 
practically parallel, or at a very acute angle as in Fig. 1, or 
when more nearly in line as in Fig. 2. When the two shafts 
are entirely in line, as in Fig. 3, the joint becomes practically 
a positive coupling, while in Figs. 1 and 2 the action is that of 
bevel gearing, the teeth cut on the parts keyed to the ends 
of each of the two shafts engaging with each other. The 
action and construction of the device is very plainly seen 
from the illustrations and there is little to be said in this 
respect. The cutting of the teeth in the gears is an interest- 
ing operation, and may deserve brief mention. The teeth 
are cut automatically on one of the Standard Mfg. Co.’s auto- 
matic gear cutting machines, shown in the May, 1906, issue 


HACGHAERY NE 


Fig. 3. The Mongrel Gear used as a Postive Coupling 
4 


of Macuinery. This machine is provided with special cams 
so that the peculiar form in the bottom of the teeth which is 
not a straight line but a convex curve may be obtained while 
the cutter passes once across the work. By means of this 
machine it is possible to, automatically, first feed the cutter 
forward and then downward, thus obtaining the required 
shape of tooth. 

Owing to its peculiar construction and the possibilities of 
drive which present themselves in this device, it will un- 
doubtedly be of interest to mechanical men, as it is possible 
by means of this combination to use angular drives that 
would be difficult or impossible for regular universal joints 
or couplings. 


DRAFTING TABLE 


A new type of draftsman’s table has recently been added to 
the line of drawing-room appliances manufactured by the 
Washburn Shops of the Worcester Polytechnic Institute, Wor- 
cester, Mass. The particular features of the table are the means 
for vertical adjustment, and the fact that the table or drawing 
board proper can be tilted to any angle desired. The top is 
made of well-seasoned white pine and is cleated to prevent 
warping, the cleats being so arranged that the shrinkage and 
expansion are taken care of. Universal drafting machines and 
parallel rules may be applied to the board if desired. 
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On the under side of the table two cast iron brackets are 
fastened, these brackets swiveling on the ends of the upright 
spindles. 
means of the small hand-wheel shown on the right-hand side 
directly below the board. The raising and lowering of the 
table top is accomplished by the hand-wheel shown near the 
right-hand upright. Two pinions meshing into racks set into 


Draftsman’s Table, built by the Washburn Shops of the Worcester 
Polytechnic Institute 


the spindles are keyed to the hand-wheel rod. The raising 
and lowering feature is rather unique in that the spindles 
are always automatically locked in position and yet by simply 
turning the hand wheel in either direction the locking ar- 
rangement is released and the top is raised or lowered. The 
locking device is simple and requires no adjustment, and it 
has been shown by actual tests that it will stand 1,300 pounds 
pressure before slipping. 


ROCKFORD TEN-INCH BENCH DRILL 


The 10-inch sensitive bench drill illustrated in the accom- 
panying half-tone engraving is manufactured by the Rockford 
Lathe & Drill Co.. Rockford, Ill., formerly Rockford Machine & 
Shuttle Co. The countershaft for this drill can be placed either 
on the wall or on the 
ceiling, the driving 
cone being placed on 
the base of the ma- 
chine to prevent vibra- 
tions. The driving 
belt from the pulley at 
the base to the pulley 
on the spindle passes 
over two idler pulleys. 
These are mounted in 
an adjustable bracket, 
so that by means of 
this adjustment the 
belt can be tightened 
as required. The table 
of the machine can be 
swung around the col- 
umn, and can also be 
tilted to any position, 
making it very con- 
venient in drilling an- 
gular and _ irregular 
work. A supporting 
bracket, .as shown in 
the illustration, is pro- 
vided, which can be 
placed on the table 
~when drilling holes at an angle, for supporting the work and 
preventing it from slipping. The bracket can also be used for 
ypreventing work being drilled from revolving. 

The spindle is % inch in diameter, its length being 17 
inches. The lever feed of the spindle is 3 inches, and the 
vertical adjustment of the table 714 inches, the greatest dis- 
tance from the spindle to the table being 1034 inches. The 
‘table is square, 8 X 8 inches. The driving pulley on the 


‘Ten-inch Bench Drill, made by the Rockford 
Lathe and Drill Co., Rockford, Il. 
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countershaft is 5 inches in diameter for a 114-inch belt, and 
the speed of the countershaft is 550 revolutions per minute. 
The weight of the machine is 112 pounds. 


BARNES 24-INCH UPRIGHT DRILL 


The 24-inch upright drill illustrated herewith, has recently 
been brought out by the Barnes Drill Co., 602 S. Main St., 
Rockford, Ill. This machine is of the same general de- 
sign as the 20-inch upright drill which was illustrated and 
described in the May, 1908, issue of MAcHINERY, and which 
has now been on the market for more than one year, during 
which time it has proved exceptionally satisfactory. The 24- 
inch drill, while of the same general appearance is, of course, 
stronger and more powerful. It is of the all-geared type, and 
is capable of handling as heavy work as the ordinary belt- 
driven 28-inch drill. The machine has 20 changes of positive 
power feeds, ranging from 0.0015 to 0.031 inch. All the feed 
changes can be made instantly by the operator from his posi- 
tion in the front of the drill, without stopping the machine. 


Twenty-four-inch Upright Drill, built by the Barnes Drill Co., Rockford, 111. 


The speed changes, including the throwing in and out of the 
back-gears, can also be made when the machine is running. 

The capacity of the drill is up to 2-inch high-speed steel 
drills, drilling steel. As an example of the power of the ma- 
chine it may be mentioned that a 29/32-inch hole has been 
drilled in one minute with ordinary carbon steel drills 
through 2 inches of cast iron at the highest back-geared 
speed (64 revolutions per minute), or at a feed of 0.031 inch 
per revolution. In another case a 1 29/32-inch carbon steel 
drill was pushed through steel 1 inch thick in 55 seconds at 
a speed of 100 revolutions per minute and a feed of 0.011 inch 
per revolution. This, in fact, was all that the carbon steel 
drill could stand. With a i-inch high-speed steel drill, the 
machine will drill through 114 inch in steel in 23 seconds 
without the back-gears, at a speed of 258 revolutions per 
minute. 

The machine is regularly furnished with back-gears and 
positive power feed box, but if desired, it can be supplied 
without the back-gears and the power feed. The machine 
can also be supplied with back-gears, but without power feed. 
The table of the machine is provided with T-slots as shown 
in the engraving, or elongated holes or slots through it, as 
required. When an oil pump is provided with the machine, 
it is furnished with a square table, having an oil channel 
around the edges. 
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The total height of the drill is 78 inches. The distance 
from the column to the center of the table is 1214 inches. 
The maximum distance from the spindle to the table is 30 
inches, and the maximum distance from the spindle to the 
base is 4414 inches. The diameter of the table is 20 inches, 
and the diameter of the spindle is 1% inch. The spindle is 
provided with a No. 4 Morse taper hole. The vertical travel 
of the spindle is 14 inches and of the table 19% inches. The 
ratio of the back gears is 4 to 1. The driving pulley, which 
is 12 inches in diameter by 4 inches wide, should run at 325 
revolutions per minute. The floor space, exclusive of the 
tight and loose pulleys, which overhang 1014 inches, is 44 by 
20 inches. The net weight of the machine complete is 1080 
pounds. 


LANGELIER SIX-SPINDLE GANG DRILL 


The accompanying half-tone illustrations, Figs. 1 and 2, 
show a front and rear view, respectively, of ‘a sensitive six: 
spindle gang drill recently brought out by the Langelier Mfg. 
Co., Providence, R. I. This machine embodies some rather 
interesting features, the principal one of which is that any 
of the drill spindles may be brought down independently by 
operating the foot 
lever shown in Fig. 
1. The machine is 
not intended for 
work requiring the 
drilling of six holes 
at once, but the ob- 
ject of the machine 
is to perform six 
drilling, tapping or 
reaming operations 
when they occur in 
the same piece of 
work; each spindle 
performs one opera- 
tion and the jig or 
work is passed from 
one spindle to the 
other, successively. 
In a machine of this 
type it is evidently 
desirable that all the 
spindles be brought 
as close to each oth- 
er as possible, so 
that the operator 
sitting in front of 
the machine can per- 
form the work with- 
out moving from his 
seat. In order to 
make this possible, 
however, it is neces- 
sary for each of the spindles to be brought down independently 
of the others when it is performing its work, so that there is no 
interference between the other spindles and the jig or the work. 


Fig. 1. 
by the Langelier Mfg. Co., Providence, R. I. 


Six-spindle Sensitive Gang Drill, built 


This is accomplished by operating the foot lever which actuates | 


the feed for each spindle separately in rotation. 

The connection between the foot lever and the spindles con- 
sists of a segment gear which meshes with a ratchet gear on 
the cam shaft, shown in the rear part of the machine, On 
this cam shaft is mounted a feed cam for each spindle, these 
cams being adjustable so that the feed of the spindle can be 
actuated in any desired manner. The ratchet arrangement 
prevents the cams from returning to their original position 
when the pressure on the lever is released so that in this 
manner one spindle after the other is successively brought 
into operation by the foot lever. Each spindle has also a 
hand feed acting independently of the foot feed and an ad- 
justable stop is provided for regulating the depth of holes 
when drilling. 

The spindles are fitted with No. 11 Skinner chucks and are 
capable of drilling 3/16-inch holes in steel. The vertical feed 
ef the spindles is 214 inches. The distance from center to 
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center of the spindles is 3144 inches. The table of the machine 
has a working surface of 8 x 28 inches, and is adjustable ver- 
tically 4% inches. The greatest distance from the end of the 
chucks to the lowest position of the table is 7 inches. The 
tight and loose pulleys on the countershaft are 5 inches in 
diameter for 2-inch belt, the countershaft running at 200 


Fig. 2. Rear View of Gang Drill, showing Cam-shaft and Cams 
for actuating each Drill Spindle independently 


revolutions per minute. These machines may be made in 
gangs with any number of spindles from two up to six, inclu- 
sive, and the distance between the centers of the spindles can 
be made to suit the requirements of the customer. 


BUFFALO SLOW-SPEED EXHAUST FAN 


A slow speed exhaust fan, designed particularly with a view 


of reducing the power consumed for driving, has recently 
-been brought out by the Buffalo Forge Co., Buffalo, N. Y. The 


Slow-speed, Low-power Exhaust Fan, made by the Buffalo Forge 
Co., Buffalo, N. Y. 


fan is known as the Buffalo slow speed low power exhaust 
fan, and runs at a 20 per cent lower speed than standard 
exhausters of the same size. It will, however, perform the 
same work as the standard fans with a 10 per cent reduc- 


248 


tion in power consumption. The blast wheel is built of heavy 
steel plate and instead of the spider usually employed for 
supporting the vanes, a steel plate cone is used. The apex of 
this cone is at the inlet of the fan so that the material to be 
exhausted, when entering the fan, strikes the cone, the direc- 
tion of the material being gradually changed in this way 
without the loss of momentum due to sudden changes in 
direction. The cone offers no obstruction to the free passage 
of the material. The vanes are securely riveted to the cone 
and also to a heavy steel plate flange at the side opposite the 
inlet. This flange is extended beyond the tip of the vanes, 
preventing any material, thrown from the yanes, from com- 
ing in contact with a dead surface and retarding the prog- 
ress. The fan is overhung on a shaft running in long jour- 
nal bearings of the double ring oiling type. These bearings 
are supported on heavy cast iron pedestals in such a manner 
that the alignment of the fan is constantly maintained. The 
housing is built of heavy steel plate, securely bolted to a 
steel frame. It is adjustable to any angle of discharge on 
either side. All the necessary adjustments are quickly made 
on the outside of the housing. To change the direction of 
the discharge the bolts in the ring of each pedestal are loos- 
ened, and then the housing is revolved to the desired position. 

These exhausters are applicable to various purposes, such 
as the removal of shavings, sawdust, refuse from wood-work- 
ing machines and from buff and emery wheels, and from 
other abrasive processes. They can, of course, also be used 
for the exhaust of gases, acid fumes, etc. 


WILMARTH & MORMAN SURFACE GRINDER 


In order to meet the demand for a small convenient surface 
grinding machine of moderate capacity at a reasonable price, 
the Wilmarth & Morman Co., 580 Canal St., Grand Rapids, 
Mich., has placed on the market the machine shown in the en- 
graving, known as the company’s No. 1 surface grinder. This 


Small Size Surface Grinder, manufactured by the Wilmarth & Morman 
Co., Grand Rapids, Mich. 


machine has been built with a view of producing a machine 
equal in accuracy to larger machines, but limited to smaller 
work. The working surface of the table is 6 inches wide by 
12 inches long, and sufficient movement is provided so that the 
grinding wheel can clear the working surface perfectly at 


both sides and at both ends. The transverse and vertical feed 
screws are provided with graduated dials with graduations 
reading in thousandths of an inch. These graduations are suf- 
ficiently coarse, so that even smaller sub-divisions can be read- 
ily obtained when such a degree of accuracy is required. The 
table is supported by the well-known knee and saddle construc- 
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tion used in milling machines, ample bearings being provided 
so as obtain the required rigidity. The vertical adjustment is 
obtained by a screw, as shown. 

The machine is regularly provided with a grinding wheel 
of 12 inches diameter by 1 inch face, this wheel being intended 
to run at a speed of 1,400 revolutions per minute. The spindle 
bearings are cast in one piece with the column of the machine, 
which provides for rigidity and strength impossible to obtain 
when the spindle is carried by removable bearings. There is 
practically no overhang of the spindle at the end where the 
wheel is carried, thus increasing the capacity of the grinder 
for heavy cuts. On the opposite end of the spindle an addi- 
tional grinding wheel is provided and the machine can be 
furnished either with or without the drill grinding attachment 
shown. Regularly it is furnished with this attachment whieh 
is of the well-known “New Yankee” type, which does not re- 
quire any preliminary adjustments for bringing the drill in 
the proper position for grinding. The capacity of the attach- 
ment can be varied to suit the requirements of any indi- 
vidual shop. 


NEW MACHINERY AND TOOLS NOTES 


Four-SPINDLE Drint: American Watch Tool Co., Waltham, 
Mass. This machine consists of four independent sensitive 
bench drills mounted on a cast iron base-plate and adjustable 
to any position along the base. The spindles are operated by 
a foot treadle on the floor. The base-plates can be furnshed in 
lengths varying from 10 to 23 inches. 


Quick ApsusTING MICROMETER: H. O. Costello, 87 Oakland 
Ave., Providence, R. I. This tool is an improvement on the 
quick adjustment micrometer mentioned in a brief note in 
the November, 1908, issue of MacHinery. By means of a 
ratchet arrangement the barrel is adjusted rapidly for posi- 
tion without making use of the micrometer screw for the full 
length of the adjustment. 


Bott PornTING MACHINE: Webster & Perks Tool Co., Spring- 
field, O. This machine is intended for pointing the ends of rods 
from 4% to % inch in diameter. The operation is very simple: 
The operator places the piece to be pointed in a vise against 
a stop and presses a foot lever; this grips the work and brings 
the cutter head forward. In this way, bolts can be pointed as 
rapidly as the operator can handle them. 


SrxTy-DEGREE Drarrinc Boarp: Emmert Mfg. Co., Waynes- 
boro, Pa. This drawing board, known as the Noyes board, 
slides at a 60-degree angle, its weight being balanced so that 
it moves easily up or down. The frame is placed on any flat 
top table, and is usually provided with a board or leaf in addi- 
tion to the inclined one, which is nearly horizontal and which 
can be used for calculations and reference drawings. 


SAw SHARPENING MACHINE: Hunter Saw & Machine Co., 59th 
and Butler Sts., Pittsburg, Pa. This machine has been designed 
for sharpening circular milling saws, and sharpens not only 
the faces and the tops of the teeth, but also bevels the cutting 
points in such a way as to materially add to the life of the 
saw and at the same time make it consume less power when 
in operation. Saws from 6 to 54 inches can be sharpened on 
the machine. 


Breast Drityt: North Brothers Mfg. Co., Philadelphia, Pa. 
With this drill two speeds are available, either of which can 
be obtained instantly, even when the drill is in motion. The 
tool is also so designed that it can be used either as a regular 
breast drill or as a right- and left-hand ratchet brace. These 
and other special features introduced in this drill, which differs 
considerably from the ordinary type, make it a very convenient 
tool for a great many different purposes. 


ELEcTRIc Hoist: Gustav Rasmus, 514 West 57th St.. New 
York City. This hoist, while having a capacity of 5 tons, re- 
quires only 35% inches head-room, and weighs only 500 pounds. 
This is due to the fact that the motor is placed inside of the 
hoist drum, which constitutes the motor frame. The drive from 
the armature shaft is through a worm and worm-wheel, so that 
load and speed brakes are not required, as the gears are locked 
in position by the worm when the motor is at rest. 


LarecE Drop HAMMER: Erie Foundry Co., Erie, Pa. This ma- 
chine is of very large dimensions, it being a 3,500-pound ham- 
mer, with an anvil block weighing 70,000 pounds. The entire 
weight of the hammer is 98,000 pounds. The hammer is pro- 
vided with a piston stop placed at the top of the cylinder, 
which protects the cylinder head against damage due to care- 
lessness or to the breaking of the rods or pulling loose of the 
cross-head. Adjusting screws are provided for cross movement 
of the anvil for lining up the dies quickly. 


PRECISION BENcH LATHE: American Watch Tool Co., Wal- 
tham, Mass. This machine is of the usual bench lathe type 
but some improvements have been introduced, particularly as 
regards the bearings for the spindle in the head-stock. The 
front end of the head-cone is also provided with graduations 
corresponding to the index holes at the back of the cone, mak- 
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ing it unnecessary for the operator to move from his position 
in order to set the index. The machine has a bed 36 inches 
long with a swing of 8% inches and a chuck capacity of 
5g inch. 

BENCH PROFILING MACHINE: American Watch Tool Co., Wal- 
tham, Mass. This miniature profiling machine is designed 
along the same lines as the ordinary profiling machine with a 
vertical spindle and a guide located beside it. The vertical 
movement of the spindle is 1 inch and the cross movement 
1% inch. The slide or table below the spindle is capable of a 
4-inch movement. By a simple arrangement the same handle 
operates both, the vertical movement of the spindle and the 
side movement along the cross-rail of the slide carrying the 
spindle bearings. 


Disk GRINDER: Ransom Mfg. Co., Oshkosh, Wis. This 
grinder, designed especially to meet the requirements of the 
automobile trade, is furnished with disks either 23 or 27 inches 
in diameter; one grinding disk is provded at each end of the 
frame or column, the driving pulley being placed in the center 
between the spindle bearings. The work-tables at each end of 
the machine have independent lever feed, so that two operators 
can work simultaneously. Both tables can be tilted to an angle 
of 45 degrees with the face of the disk, and can be raised or 
lowered as desired. 


ARMOR PLATE SLITTING SHEAR: Buffalo Forge Co., Buffalo, 
N. Y. This machine is not intended for cutting armor plate, 
as the name would imply, but the frame of the shear is made 
from armor plate which is a particularly touch and tenacious 
material and possesses a high elastic limit, especially suited 
for a machine of this character, subjected as it is to sudden 
and severe strains. The shear will cut metal of any width up 
to %4 inch in thickness, and while possessing the requisite 
strength, it is, owing to the material from which it is con- 
structed, lighter than any shear of similar capacity. 


MiILLtine ATTACHMENT FOR THE Dritt Press: HE. C. Bliss Mfg 
Co., 91 Sabin St., Providence, R. I. This attachment is in- 
tended to be placed on the regular drill press table and is 
provided with slides in two directions so that milling opera- 
tions can be performed by an end milling cutter placed in the 
drill press spindle. The working surface of the table is 834 
by 21%, inches, having a longitudinal movement of 911/16 
inches and a cross movement of 5% inches. No swivel is 
provided, as the drill press table can be swung around when 
required. The adjusting screws have graduated collars read- 
ing to 0.001 inch. The weight of the device is 110 pounds. 


IMPROVED LIFTING MAGNET: Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. An improvement of this company’s lifting mag- 
net, shown in the September, 1907, issue of MAacurinery, has 
recently been made. The new magnet is of a smaller size 
and lighter than those previously described, but its lifting 
capacity is nearly as great. In the design, attention has been 
given to the conditions under which a device of this kind is 
operated, and the magnet can be used out-of-doors in any kind 
of weather without damage. Pig iron has been unloaded from 
gondola cars by means of it at the rate of 100 tons per hour 
and at a cost of 4% cent per ton, as against 5 or 8 cents per ton 
for manual labor. 


UNIVERSAL MoniIToR LATHE: Dreses Machine Tool Co., 227-239 
West McMicken Ave., Cincinnati, O. This machine, as the 
name indicates, is provided with a turret and turret slide, the 
latter being provided with set-over and swivel. The top slide 
has combined lever and screw feed, and all slides have taper 
adjusting gibs. The turret is locked by a gibbed square key. 
The head and bed of the machine are cast in one piece, with 
entirely enclosed friction back-gearing. The entire operating 
mechanism of the friction in the head can be put in place and 
removed without taking out the spindle. A taper attachment 
is provided, placed separately on the bed below the V’s, having 
knurled screws for fine adjustment. 


New LIne or UprRiGHT Dritis: Cincinnati-Bickford Tool Co., 
Cincinnati, O. This company has redesigned its line of up- 
right drills, including the 20-inch sensitive drill, the 21-inch 
drill with stationary head and the 21-inch drill with sliding 
head. Among the improvements included in the 20-inch drill 
are graduations on the spindle sleeve and an automatic stop 
for tripping when the required depth of hole has been drilled. 
In addition, ample guards have been provided for all gearing. 
The 21-inch machine has been provided with a new tapping 
attachment. This machine is back-geared, the back-gears being 
operated by a lever-controlled clutch. Power feed is provided 
by means of cone pulleys and worm and bevel gearing. In the 
sliding head machine, the head has a movement of 17% inches, 
the table a movement of 1634 inches and the spindle a traverse 
of 9 inches, giving the machine a large range. Improvements 
in the design of the full line of upright drills from 24 to 42 
inches have been made, to make the machines capable of using 
high-speed drills to their full capacity. 

* * * 


“Most of the books on trigonometry are elaborate enough 
for a surveyor or an astronomer. A machinist doesn’t want 
so much. For him to learn it all is too much like scraping 
something true to a surface-plate where it only fits against 
thin air.’”—EHztract from a letter. 
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CHICAGO DUPLEX FEATHER KEYSEATING 
MACHINE 


In the August, 1909, issue of MacnINERY a description of the 
Chicago duplex hand milling machine was published. The 
accompanying half-tone engravings, Figs. 1 and 2, show this 
machine in operation with both the vertical and horizontal 
spindles in use simultaneously. When thus arranged, the ma- 


Fig. 1. 


First Operation in milling a Feather Keyseat on the Chicago 
Duplex Milling Machine 


chine is intended in particular for the quick handling of feather 
keyseating work. The horizontal spindle is fitted with an 
arbor having a No. 9 Brown & Sharpe taper shank, the shank 
being held in place by a draw bar. On this arbor is mounted 


we 


Fig. 2. Second Operation in milling the Feather Keyseat 


the required cutter for cutting the desired width of the feather 
keyseat. In the vertical spindle is placed an end mill of the 
required size, which is held in place by a draw-in collet. 

In Fig. 1, the machine is shown performing the first part cf 
the operation of cutting a feather keyseat. The shaft in which 
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the keyseat is cut is held in a vise, and the side milling cutter 
shown mills out the keyseat excepting the finishing of the ends. 
This part of the operation is performed by the end mill in the 
vertical spindle, as shown in Fig. 2, where the table carrying 


the vise and shaft has been brought directly beneath the end 


mill. This makes a very handy arrangement for milling 
feather keyseats, as the two complete cperations necessary for 
the milling can on this machine be made without resetting the 
work or even stopping the machine; thus, in reality, it may 
be considered as a continuous operation. The machine is 
equipped with six changes of power feed as well as crank and 
lever feeds, thus having a sufficient range to cover all ordinary 
work. The hand-lever feed is brought into service when the 
table is quickly returned after a cut has been taken. An ad- 
justable automatic stop to the table feed is also provided which 
can be set for the length of keyseat desired. Hill, Clarke & 
Co., Inc., 125 North Canal St., Chicago, Ill., are the selling 
agents for this machine. 
* * * 


CHICAGO MACHINERY EXHIBITION 
WAREHOUSE 
The illustration shows a new machinery exhibition ware- 
house just completed in Chicago that is 100 feet wide and 400 


feet long and absolutely fireproof, being built of reinforced 
concrete throughout. It is located at 87th St. and Ashland 
Ave., on the Chicago Junction Railway, connecting with all 
railroads and boat landings. It-was built by the Pfannmueller 
Engineering Co. to 
plans supplied by 
architect A. §S. AI- 
schuler, and was 
erected by general 
contractors J. P. & J. 


W. O’Connor. 
The building is 
three stories high 


in front, two stories 
on the sides and one 
story in the center. 
The offices are on the 
three floors in the 
front of the building 
and run across the 
entire width of the 
building, giving office 
space on the second 
story 20 by 100 feet 
and on the third 
Ay story 20 by 50 feet. 
The space in the cen- 
ter of the building, 
50 feet wide by 40 
' feet high, runs the entire length of the building and is abso- 
lutely unobstructed. It is spanned by a 50-foot 25-ton Alliance 
traveling crane having a 6-ton auxiliary. The balconies on the 
vsides are supported by massive concrete columns 20 feet apart, 


Fig. 1. Ratchet Wrench for Tightening Tie-rod 
Nuts on Pipe laid in a Trench 
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Reinforced Concrete Machinery Warehouse just completed in Chicago at 87th Street and Ashland Avenue 
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and these also support the crane runway. The spaces on the 
ground floor beneath the balconies are 20x 25 feet, and may 
be partitioned off when so desired and thus make individual 
exhibition and storage rooms. In order that heavy machinery 
may be handled readily on the first floor, eye-bolts are set 
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Fig. 2. Illustration showing the Work for which the Wrench shown 
in Fig. 1 was designed 


every ten feet in the brick wall to provide a means of attach- 
ing block and tackle to be used in connection with the crane 
for pulling heavy machinery into and out of these spaces. The 
balcony floors extend into the middle space 5 feet under the 
crane and are equipped with removable rails, thus providing 
a passageway and means by which 
the crane can serve the balcony. 
The building will be finished with 
all modern conveniences, including 
electricity, steam heat, ample toilet 
arrangements, shower baths, tele- 
phone switch-board with several 
trunk lines, etc. 

In the rear of the structure there 
is a paved yard, fenced in, 100 feet 
wide and 160 feet long which will be 
used for rough machinery and metal 
products that do not necessarily 
have to be kept under cover. This 
space provides for the extension of 
the building. A private switch from 
the Chicago Junction Railway en- 
ters the building at the rear. 

The building is located in the 
center of the manufacturing dis- 
trict and in the geographical cen- 
ter of Chicago. It is accessible by numerous car lines, and in 
view of the unsatisfactory conditions generally existing in 
Chicago affecting salesrooms and warehouses, it is believed 
that the new venture will fill a long-felt want. The fact that 
the equipment will handle heavy machinery at a minimum 
cost and that there will be no switching charges on carload 
shipments either incoming or outgoing, makes possible a big 
saving of charges now borne by the machinery warehouses not 
located so advantageously or provided with modern handling 
equipment. 

’ * * * 


RATCHET WRENCH FOR TRENCH WORK 


The Philadelphia Gear Works was called upon recently to 
design some form of wrench for tightening 144-inch hexagon 
nuts at the bottom of a trench 3 feet wide and 10 feet deep. 
These nuts were on the tie-rods of a 20-inch cast-iron pipe 
line (see Fig. 2) where there was very little room in which 
to work, and some special arrangement was necessary for 
tightening them. To enlarge the trench was not advisable as 
excavating was done at so much per cubic yard, and as there 
were fifteen miles of pipe being laid, the idea of widening the 
trench at each joint to permit of the use of an ordinary 
wrench, was abandoned. The device shown in Fig. 1 was de- 
signed and does the work admirably. This wrench is simple 
in its construction as it consists of nothing more than a hexa- 
gon cup to fit the nut, a pair of miter gears mounted on a 
light frame, and a reversible ratchet and lever. As will be 
understood, the miter gears are to bring the ratchet shaft at 
an angle of 90 degrees with the axis of the wrench proper, so 
that the wrench lever is in line with the trench, thus giving 
plenty of room for its operation. With this device one man 
can tighten the two bottom nuts with less profanity and 
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time than is required to set up the four more accessible nuts 
with an ordinary ratchet wrench. 


* *«# * 


SPARKS AS INDICATIONS OF DIFFERENT 
KINDS OF STEEL* 


The sparks given off when grinding iron and steel, by means 
of emery wheels, present a different appearance according to 
the kind of material ground. In the following, a review is made 
of the appearance of the sparks of different materials, and ex- 
planation is given of the causes of the differences, and the 
practical applications of this method of steel testing are 
pointed out. 

The path of the spark from its origin to its extinction forms 
a line of light which may be called the spark-ray. This spark- 
ray consists of a line of light the end of which branches out 
in every direction, having an explosion-like appearance. It is 
this end of the rays that, in particular, varies for different 
classes of steel, and which in the following will be called 
the spark-picture. Some of these spark-pictures contain only 


a very few lines, while others contain a great many, some 
of them presenting secondary explosions and projections. The 
rays extending from the drop formation in the spark-picture 


Fig.1. Spark-picture indicating 


High-carbon Steel 


Fig. 2. Spark-picture of a 
Tool-steel containing Consider- 
able Manganese 
have a strikingly higher speed than the particles in the spark- 
rays, and it appears as if they were suddenly thrown out in 
various directions by an internal force. 

With a carbon content of from 0.07 to 0.08 per cent, the 
number of the lines in the spark-picture is from two to three. 
With an increase of the percentage of carbon the number of 
the branching lines also increases. At low carbon contents 
the lines appear to start from different points of the drop for- 
mation at the end of the ray, but when the carbon content is 
as much as 0.25 to 0.27 per cent the lines spring from a com- 
mon point of the drop formation. The larger the carbon con- 
tent the greater is the crowding of the lines projecting from 
the end of the ray. (See Fig. 1.) 

The spark-picture of steel containing manganese (see Fig. 
2) shows at the end of the individual branching lines a sec- 
ondary explosion-like phenomenon, shorter lines collecting like 
leaves around a common central point. The number of the 
primary branching lines in this case also is in proportion 
to the carbon percentage in the steel; the extent and shape 
of the spreading ends of the primary branching lines appear 
to be in a certain relation to the percentage of manganese 
contained by the material. 

In the case of tool steel, the spark-picture resembles the 

* Abstract from a paper by Mr. Max Bermann read before the 


Copenhagen Congress of the International Association for Testing 
Materials. 
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Fig. 3. Spark-picture of Steel 
containing Wolfram 
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branch of a blossom, and the individual branching lines have 
a lilac-like form. 

The spark-rays of steel containing wolfram are dark red 
lines, the ends of which show no spark-picture if the emery 
wheel is not sufficiently sharp and the pressure between the 
wheel and steel is small. Only the very end of the ray has 
a broader and more brightly glowing appearance, indicating. 
the beginning of a spark picture. If the steel is pressed more 
firmly against the wheel, branching lines spring out in an 
explosion-like manner. These lines, however, take the form 
of small shining pin-head-like balls. 

The spark-sheave (the combination of spark-rays and spark- 
pictures) of chrome-wolfram high-speed steel is distinct from 
that of the wolfram steel by the fact that two kinds of rays 
appear, some very thin dark red, and some thicker bright red 
ones, which are absent in the regular wolfram steel. The 
spark-pictures consist solely of short curved drop forms. 

The spark-picture of nickel steel, containing less than three 
per cent nickel, is identical with that of carbon steel with a 
corresponding percentage of carbon. In case of larger per- 
centages of nickel, however, the nickel steel can readily be 
recognized by the aid of the spark test, because the spark- 
pictures show themselves in a sporadic manner whereas in 


Fig. 4. Spark-picture of Molybdenum 
High-speed Steel 


the case of carbon steel they occur in close proximity and in 
close succession to one another. 

Dark gray cast iron is characterized by fine dark red spark- 
rays, spark-pictures here and there, and lines collecting around 
the drop formation like a net. The net-like lines disappear 
more and more with the increase of assimilated carbon, and 
with light gray cast iron they disappear altogether. 


Theory of Spark Formations 

The spark emitted when grinding is of course a particle of 
the metal being ground, heated to a high temperature by the 
friction between the emery wheel and the material. This parti- 
cle of metal is thrown out in a tangential direction. At a 
certain point of its line of flight, the red hot. spark assumes 
a red heat; it changes to white heat, and then transforms it- 
self in an explosion-like manner into a spark-picture. At the 
moment of the explosion-like transformation the spark is in a 
fluid state. The latter statement can be proved by introduc- 
ing a plate of glass at right angles to the line of flight and 
microscopically examining the glass. It is apparent that the 
sparks must be in a fluid condition, as they either splash 
asunder when striking the glass or form crystals of different 
shapes, 

The increase of heat of the spark is caused by an internal 
source of heat represented, partly, by the combustion heat of 
the carbon, which suddenly burns. The heat of oxidation of 
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the exterior surface of the mass of sparks prevents too rapid 
cooling of the spark. The heat of cumbustion of the carbon 
provides the quantity of heat necessary for melting the metal. 
As a matter of fact, however, this heat is not sufficient to 
melt the whole mass, because the amount of carbon is too 
small, and only the mass of the unoxidized core within the 
oxidized iron crust is melted by the quantity of heat avail- 
able. The combustion gases of the carbon burst the outer 
crust of the spark mass and throw out the fluid contents in 
the direction of the primary branching lines. The silicon 
and phosphorus contained also burn at the melting heat of the 
iron, and raise the temperature of the fluid mass. This the- 
ory explains why the size of the spark picture increases with 
the percentage of carbon. 


Practical Applications of the Spark Test 


The most important practical applications of the spark test 
may be stated as follows: Different kinds of iron may be 
classified according to their carbon percentage and the metals 
principally alloyed with them; ends of rods which may have 
been wrongly arranged on the storing racks may be placed 
against the revolving emery wheel and thus identified. It is 
stated that the spark test is so sensitive that differences of 
0.01 per cent of carbon may be perceived. In the inspection 
of received material the method is valuable for making a rapid 
test to make sure that the material complies with the require- 
ments. The spark test also supplies a sensitive means of 
ascertaining differences in chemical composition at different 
places of the same bar or piece of material, it being possible 
to apply this test to both steel and cast iron. In the harden- 
ing room the spark test may also be of value in order to 
make sure before hardening what grade and class of steel 
has been used for making the various tools, so that the proper 
hardening process may be applied. In the forge shop the 
method may be of value for determining with certainty good 
malleable wrought iron. 


* * * 


PERSONAL 


G. W. Hoffman has been appointed sales engineer in charge 
of the Chicago office of the Hill Clutch Co., Cleveland, Ohio. 


R. K. Loofbourrow is the newly appointed purchasing agent 
of the Hlectric Welding Products Co., Cleveland, Ohio. 


H. O. Connelly, recently assumed the management of the 
New York office of the Cleveland Pneumatic Tool Co., Cleve- 
jand, Ohio. 


B. L. Waters, of Aurora, Ill., is establishing an Eastern 
Branch of the Lyon Metallic Mfg. Co., in New York, with head- 
quarters at 13865 Hudson Terminal Building. 


Richard B. Sheridan has been promoted from chief sales 
engineer to assistant general manager of the Brown Hoisting 
Machinery Co., Cleveland, Ohio. 

Charles F. Baehr, for twelve years with the Northern Elec- 
tric Mfg. Co., has taken the position of superintendent oe the 
Globe Machine & Stamping Co., Cleveland, Ohio. 


Ernest L. Smith, lately eastern representative of the Stand- 
ard Roller Bearing Co., Philadelphia, is now sales manager 
of the. Grant-Lees Machine Co., Cleveland, Ohio. 


Albert Bayton, formerly tool-room foreman for the Reed 
Mfg. Co., Erie, Pa., is now superintendent, succeeding F. Hub- 
ard, deceased. 


George W. Johnson, for ine past four years superintendent 
of the Chapman Valve Mfg. Co., Springfield, Mass., has resigned 
his position. 

H. L. Hunter has been transferred from Edgemont, South 
Dakota, to Alliance, Neb., to take charge of the machine shops 
of the C. B. & Q. R. R. 


W. M. Corse, secretary and treasurer of the American Brass 
Founders’ Association, has been made works manager of the 
Lumen Bearing Co., Buffalo, N. Y. 


William Perrine has been appointed master mechanic of the 


New Jersey Central and Lehigh and Susquehanna divisions of 


the Central Railroad of New Jersey. 


George W. Fuller, for forty-seven years master mechanic of 
the Estey Organ Co., Brattleboro, Vt., has resigned his posi- 
tion and will spend the remainder of his life on “easy street.” 


Frank Davis, superintendent of the Haydenville Co.’s brass 
works, Haydenville, Mass., has resigned, and Fred Noble, assis- 
tant superintendent, has been made superintendent. 


William Spire, formerly superintendent of the Marine Gas 
Engine Co. of New Jersey, has taken the position of mechani- 
cal engineer of the Electric Welding Products Co., Cleveland, 
‘Ohio. 
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A. N. Frecker, who has been for some years in the electric 
drill and grinder business at 95 Liberty St., New York, has 
been made general sales manager of the Van Dorn Hlectric & 
Mfg. Co., Cleveland, Ohio. 


W. S. Howe, formerly advertising manager in charge of the 
small tools sales department of the Canadian-Fairbanks Co., 
Ltd., Montreal, has become associated with the S. A. Woods 
Machine Co., wood planer specialists, Boston, Mass. 


Eugene Childs, formerly connected with the Trimont Mfg. Co., 


Roxbury, Mass., has been made president and general manager - 


of the Springfield Drop Forge Co., Springfield, Mass, recently 
acquired by the Lakeside Forge & Wrench Co., Springfield, 
Mass. 


W. S. Giel, lately superintendent of the Stoever Foundry & 
Mfg. Co., Myerstown, Pa., has severed his connection with 
that concern. Mr. Giel will devote his time to special work. 
His address is 3 Hamilton Park, New Brighton, Staten Island, 
New York. 


Dr. W. H. Tolman, director of the Museum of Safety and 
Sanitation, 29 W. 39th St., New York, delivered an illustrated 
lecture before the National Machine Tool Builders’ Association, 
Hotel Astor, October 13; also the same before the Liability In- 
surance Association at the Hotel Astor, October 20. 


Howard Terhune, author of the article “Board Drop Ham- 
mer Design,” published in this number, engineering edition, 
has resigned from the employment of Billings & Spencer Co., 
Hartford, Conn., and has taken a position with the BH. W. Bliss 
Co., Brooklyn, N. Y. 


Augustus M. Kelly, has resigned his position of foreman of 
the machine molding department of the Chapman Valve Mfg. 
Co.’s foundry, Springfield, Mass., to take the position of super- 
intendent of the American Blower Co.’s foundry, Detroit, Mich., 
and has assumed his new duties. 


H. A. Elliott, formerly with Alfred Schiitte of Cologne, 
Paris and New York, has taken the position of American agent 
of Usines G. Derihon of Loucin, Belgium, specialist in the 
manufacture of automobile forgings. Mr. Hlliott’s headquar- 
ters are at 7502 Carnegie Ave., Cleveland, Ohio. 


The personal note published in the April number stating 
that James W. Ogden, formerly superintendent of the Bridge- 
port Foundry & Machine Co., Bridgeport, Conn., had been made 
superintendent of the Wolverine Motors Works, Bridgeport, 
was erroneous. Mr. B. A. Yarrington is the superintendent. 


H. J. Brandes, formerly connected with the Bullard Machine 
Tool Co., Bridgeport, Conn., in the capacity of superintendent, 
has severed his connection and has taken up the active manage- 
ment of the Springfield Mfg. Co., Bridgeport, Conn., maker of 
special grinders and emery wheels. Mr. Brandes purchased 
the business from Mr. George Jackman, who has retired. 


Dr. William H. Tolman, director of the Museum of Safety 
and Sanitation, 29 West 39th St., New York, has completed 
arrangements for a lecture tour dating from October, 1909, 
to March, 1910, the itinerary of which includes the principal 
cities and towns in the New England, Middle and Middle West- 
ern States north of the Ohio and east of the Mississippi 
River, and a few cities west of the Mississippi, comprising 
St. Louis, Cedar Rapids, Davenport, Des Moines, and Bur- 
lington. 

Aguste Isaac, president of the Chamber of Commerce, Lyons, 
France, visited America in October to study industrial condi- 
tions with special reference to the apprenticeship training of 
young men for the machinist’s and other trades. He found a 
striking similarity between labor conditions in France and 
America as regards difficulty of holding boys to the terms of 
their indenturés. They have the bad habit in France of work- 
ing a year or two and then leaving and hiring out to other 
manufacturers as journeymen. The consequence, of course, is 
that there are many “half-baked” French machinists. 


* *« & 
OBITUARIES 


Edward T. Coe, treasurer of the Coe Brass Co., Torrington, 
Conn., died at his home in New Haven, Conn., October 5. 


Carl Wilcox, of Wilcox & Gibbs, New York, a sewing ma- 
chine inventor, died at his home in Westport, Conn., aged sixty- 
five years. 


L. L. Heller, president of the Sterling Motor Car Co., Bing- 
hamton, N. Y., was killed October 6 by being struck by a 
Lehigh Valley R. R. train, near Waverly, N. Y. 


Albert J. Perks, partner of the Webster & Perks Tool Co., 
Springfield, Ohio, died at his home in Springfield, October 4, 
aged fifty-eight. Mr. Perks was born in Birmingham, Eng- 
land, and came to America with his parents when a child. His 
parents located at Dayton, Ohio, where Mr. Perks spent his 
boyhood. He moved to Springfield when about eighteen, and 
since then has been actively engaged in manufacturing enter- 
prises. For a number of years he was superintendent of the 
bar and knife department of the old Whiteley Machine Co., 
located where the Foos Gas Engine Co. now is. In October, 
1891, he severed his connection with the Whiteley interests 
and entered into partnership with John F. Webster to manu- 
facture machine tools under the firm name of Webster & Perks 
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Lewis C. Grover 


‘Tool Co. Mr. Webster died in December, 1893, and Mr. Perks 
carried on the business alone until 1898, when Mr. Herman 
Voges, Jr., became associated as a partner in the business, 
which arrangement was carried on up to the time of Mr. Perks’ 
death. Mr. Perks was an expert mechanic and machine de- 
signer, and an inventor of a number of valuable appliances. 
tHe IRAE by his widow and two sons, George W. and 
ert W. 


LEWIS:.C. GROVER 


Lewis C. Grover, chairman of the board of directors of Colts 
Patent Fire Arms Mfg. Co., Hartford, Conn., and for several 
years president of the company, died at his home in Hartford, 
September 30, following an illness of about three years. Mr. 
“Grover was born, 1849, in Springfield, Mass., and was educated 
in the public schools. He served an apprenticeship to the 
machinists’ trade in the Norwalk Iron Works, South Norwalk, 
“Conn., and such was his aptitude for mechanical work that he 
was made foreman on the completion of his apprenticeship 
term. When only twenty-eight he accepted the position of 
general manager of the Whitney Arms Co., at New Haven, 
which position he held six years. In 1886 he was made assis- 
tant superintendent of the Colts Patent Fire Arms Mfg. Co., 
:and soon became superintendent, and then general manager. 
In 1902 he was elected president and a director of the com- 
pany to succeed John H. Hall. He was also elected president 
-of the Colts Arms Co., of New York. He resigned the office of 
president of both companies last January because of poor 
health, but was elected chairman of the board of directors of 
each company. Mr. Grover was a man highly esteemed by his 
friends and employes. He was an indefatigable worker, and, 
salthough a broad-minded manager who understood how to 
delegate authority to subordinates and hold them responsible 


for results, no detail of the large manufacturing business which . 


he managed was too trifling to receive his attention. 


* * * 


COMING EVENTS 


November 9.—Monthly meeting of the American Society of Mechani- 
-cal Engineers, Engineering Societies Building, 29 West 39th St., New 
York. Two papers will be presented; one by Prof. Gaetano Lanza and 
Lawrence S. Smith of the Massachusetts Institute of Technology on 
reinforced concrete beams, and the other by Prof. Walter Rauten- 
-strauch of Columbia University on stresses in curved machine mem- 
bers. The paper on reinforced ccncrete beams compares the results 
of tests upon full size beams made at the Massachusetts Institute of 
‘Technology and the University of Illinois with three different theories 
of beams of this type. The paper on stresses of curved machine mem- 
bers outlines the method of procedure for the design of principal 
‘sections of hooks, punch and shear frames and other curved machine 


parts. Experimental results will be submitted in support of the 
theory presented. Calvin W. Rice, secretary, 29 West 39th St., 
‘New York. 


November 18-19.—Annual meeting of the Society of Naval Architects 
and Engineers, Engineering Societies Building, 29 West 39th St., New 
York. W. H. Baxter, secretary, 29 West 39th St., New York. 

November 19-20.—Annual meeting of the Ohio Society of Mechanical 
Hlectrical and Steam Engineers, Lima, Ohio. David Gaehr, secretary, 
Schofield Building, Cleveland, Ohio. 

December 1-3.—Annual convention of the National Society for the 
Promotion of Industrial Education. An exhibition of school work 
from all over the United States will be one of the features. J. C. 
Monaghan, secretary, 20 West 44th St., New York. 

December 7-10.—Annual meeting of the American Society of Mc- 
‘chanical Engineers in the Engineering Societies’ Building. New York. 
Mr. Calvin W. Rice, secretary, 29 West 39th St., New York. 

January 1-8.—Tenth international exhibit of automobiles and auto- 
mobile appliances, Grand Central Palace, New York, under the auspices 
of the American Motor Car Manufacturing Association. R. E. Olds, 
‘chairman, 505 Fifth Ave., New York. 

January 8-15.—<Association of Licensed Automobile Manufacturers 
tenth annual exhibition of automobiles and automobile appliances, 
Madison Square Garden, New York. M. L. Downs, secretary, 7 East 
42d St., New York. 

April 1-June 30, 1910.—American Exposition in Berlin to stimulate 
trade relations with Germany and American export business generally. 
The exposition will be held in the Exposition Palace, having 110,000 
Square feet floor space. Max Vieweger, American manager, 50 Church 
St., New York. 


RAILWAY MACHINERY 


253 


NEW BOOKS AND PAMPHLETS 


ANNUAL ReEporRT OF STATE GEOLOGIST OF NEW JERSEY FoR 1908. 
159 pages, 6x9 inches. Published for the State by Mr. Henry 
B. Kitimmel, State geologist, Trenton, N. J. 


TRANSACTIONS OF THE NATIONAL ASSOCIATION OF COTTON MANUFAC- 
TURERS: No. 86. 556 pages, 64% x9% inches. Secretary and 
Ayre itd C. J. H. Woodbury. Room 501, 45 Milk St., Boston, 

ass. 


MANUAL OF STEAM ENGINEERING. By W. H. Wakeman. 411 pages, 
3x5% inches. Published by New York Belting & Packing Co., 
Ltd., for distribution, 

This manual will be found valuable by those concerned with the 
common problems coming up in the power plant. It treats of boilers, 
boiler feeders and steam engines. Many tables and rules are given that 
should be appreciated by the stationary engineer and others. Descrip- 
tion for setting the valves of duplex pumps and calculating the horse- 
power of engines are examples. 


MANUAL FOR ENGINEERS. By 
inches. Published by 
Price, 50 cents. 

This manual, which is a revised edition, contains in convenient form 
many valuable tables and other data for engineers and business men. 
Some of the most important tables in the book are as follows: Areas 
and circumferences of circles; square and cube roots; natural sines, 
tangents’ and secants’; steam tables dealing with capacity of tur- 
bines ; extensive tables for electric wiring; interest tables, ete. 


MECHANICAL WORLD Pockrr DIARY AND YEAR BOOK For 1910. 391 
pages (including advertising), 334 x6 inches. Published by Em- 
mott & Co., Ltd., Manchester, England. Price, 6 pence. 

This publication has become quite well known in the United States, 
this being the twenty-third year of publication, It treats of steam 
and steam engines, including compound and triple expansion types, 
details of construction, condensers and condensing plants and con- 
denser details; steam turbines, boilers and boiler construction, chim- 
neys, super-heating, feed water, fuels, gas and oil engines, gas pro- 
ducers, centrifugal pumps, beams and girders, shafting, gearing, ball 
bearings, belting, rope drives, wire ropes, bolts and nuts, screw threads, 
screw cutting, miscellaneous mathematical tables, etc. 


Merran SpiInnING. By Fred D. Crawshaw. 74 pages, 434 x6% 
inches. 33 illustrations. Published by Popular Mechanics Co., 
Chicago, Ill. Bound in cloth. Price, 25 cents. 

Metal spinning, while once of considerable importance, is an art 
that is going into decline and, strange to say, it is one on which it 
is claimed no book had been published until the appearance of this 
work. The present practice is to employ drawing and forming press 
tools to produce the work that was formerly made on the. spinning 
lathe. The work recognizes this fact and was written largely for the 
instruction of amateurs, trade schools, and the crafts which produce 
art work in limited amount. The tools, chucks and samples of work 
produced are illustrated and described. The book will be found of 
considerable general interest because of the fact that no other work 
on the subject has been published and also because of the interesting 
character of the operations and tools employed. 


Chas. E. Ferris. 165 pages, 3x5% 
University of Tennessee, Knoxville, Tenn. 


EFFICIENCY AS A BASIS FOR OPERATION AND Waces. By Harrington 
Emerson. 171 pages, 5x7 inches. Published by the Hngineering 
Magazine, New York. Price. $2. 

This work is based on the articles published under the same title 
in the Engineering Magazine from July, 1908, to March, 1909, revised, 
rearranged and expanded by the author. Mr. Emerson is a well-known 
works management engineer who has given years of scientific study 
to the problem of efficiently employing labor and securing the highest 
efficiency by intelligent direction of effort. The philosophy of works 
management is slowly taking shape, and Mr. Emerson’s treatment will 
be found exceedingly interesting by those concerned with it either 
in theory or in stern practice of everyday life. The contents by chap- 
ters are: Typical Inefficiencies and their Significance; National Effi- 
ciencies—Their Tendencies and Influence; The Strength and Weakness 
of Existing Systems or Organization; Line and Staff Organization in 
Industrial Concerns; Standards—Their Relations to Organization and 
to Results; The Realization of Standards in Practice; The Modern 
Theory of Cost Accounting; The Location and Elimination of Wastes ; 
The Efficiency System in Operation; Standard Times and Bonus; What 
the Efficiency System may Accomplish; The Gospel of Efficiency. 


NOTES ON PRACTICAL MECHANICAL DRAWING. By Victor F. Wilson and 
Carlos L. McMaster. 186 pages, 6x9 inches. 86 illustrations. 


Published by Wilson & MeMaster, East Lansing, Mich. Trice, 
$1.50. 
This book which treats of lettering, orthographic projection, 


isometric and oblique drawing, use of instruments, working drawings, 
geometrical drawing, machine sketching, etc., has been revised, re- 
arranged and enlarged by 25 pages for the third edition. The chapter 
on lettering describes the various types of lettering commonly used on 
mechanical drawings, and illustrates a number of examples. Con- 
siderable attention has been given to orthographic projection, examples 
being given from which the student can get a clear idea of the relation 
of the three common views used in the ordinary mechanical drawing. 
The sketches in phantom perspective are well executed and give the 
work an attractive appearance. Practical instructions are given for 
making working drawings that agree very well with the common usage 
of draftsmen in manufacturing establishments. The book is one that 
can be recommended to industrial schools and all students who wish 
to study mechanical drawing at home or to others who wish to obtain 
a knowledge of the common relaticns of views and methods of making 
drawings without going to the trouble of learning to draw. 


By Charles L. Hubbard. 647 
Published by the Technica] 


POWER, HEATING AND VENTILATION. 
pages, 6 by 9 inches, 412 illustrations. 
Press, Brattleboro, Vt. Price, $5. ; 

This book is intended for designing and constructing engineers, 
architects, ete. The subject of power is treated especially from the 
steam side, but sufficient information bearing on electrical matters is 
given to enable the intelligent arrangement of the steam plant with 
reference to the requirements of electric lighting and the distribution 
of electrical power. The subject of boilers is quite fully treated, and 
much valuable information is given on the construction of various 
types, the design of tubular boilers, boiler accessories, care and man- 
agement, etc. The theory of the steam engine is taken up and descrip- 
tions of different types given, including the steam turbine. The subject 
of condensers is also treated, and the use and construction of cooling 
towers explained. A chapter devoted to steam and feed piping con- 
tains many valuable tables and formulas and also considerable informa- 
tion of practical value to the engineer. The problem of heating and 
ventilation as applied to all classes of buildings, from a small furnace- 
heated dwelling to buildings with central plants of the largest size, 
is fully treated. The various chapters dealing with this subject are 
as follows: Systems of Warming; Ventilation: Heat Loss from Build- 
ings; Furnace Heating; Direct Steam Heating; Indirect Steam Heat- 
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ing; Direct Hot Water Heating; Indirect Hot Water Heating; Forced 
Hot Water Circulation; Fans; Forced Blast Heating and Ventilation ; 
Exhaust Steam Heating; Electric Heating; Special Devices; Heating 
and Ventilating Different Types cf Buildings; Care and Management 
of Heating and Ventilating Planis. 


ELEMENTS OF MACHINE DrEsIGN. By Dexter S. Kimball and John H. 
Barr. 446 pages, 6x9 inches, 196 illustrations. Published by 
John Wiley & Sons, New York. Price, $3. 

We have often been impressed by the fact that there is no American 
book on machine design that gives all of the many common subjects 
of machine design on which the designer is likely to require specific 
information. Reference usually must be made to a number of the 
available works before a satisfactory treatment of a given subject is 
found. The authors of the present work evidently having noted the 
shortcomings of previous writers have presented, we believe, a book 
on machine design that is more complete than anything of a similar 
nature put on the market by American publishers, The work is the 
outgrowth of the experience of the authors in teaching machine design 
to engineering students in Sibley College, Cornell University. The 
treatment of friction, lubrication and efficiency are sufficiently com- 
prehensive for a work of this kind, as is also the work on springs, 
riveted fastenings, screws and screw fastenings, keys and cotters. 
The theory of stresses produced by force fits and the calculation of 
allowances is satisfactory, but an improvement is suggested in the 
shape of a table giving the results of practice in making shrink and 
force fits. So many factors enter into the problem that the result 
of practice on various classes of work would be exceedingly helpful 
to the designer who has not had the benefit of much experience. The 
treatment of tubes, pipe, cylinders, flues and tin plates was written 
with the advantage of the knowledge gained from the experiments 
made by the University of lllinois Engineering Experiment Station 
and the paper by Prof. Reid T. Stewart presented before the American 
Society of Mechanical Engineers, and, of course, is much more satis- 
factory than previous treatments available in other works on machine 


design. Journal bearings, pivots and roller bearings, are not treated in - 


as comprehensive a manner as one who is especially interested in these 
Subjects could wish, but probably as much space is given to these 
important subjects as the general plan of the work and the course of 
instruction for which it was prepared would permit. A portion of the 
book is devoted to axles, shafts and shaft couplings, belt, rope and 
chain transmission, application of friction including friction reels, 
friction brakes, friction clutches and pulleys. The treatment of tooth 
gearing is fairly satisfactory, there being forty-two pages devoted to 
the theory and practice of spur, bevel and helical gearing. Of course, 
the treatment of helical and spur gearing is brief and leaves a great 
deal unsaid. Following this chapter are chapters on fly-wheels and 
pulleys and machine frames and attachments. The work is one that 
we can heartily recommend to machine designers and others con- 
cerned with the problem of machine design, but it is not quite the 
comprehensive treatment that should be presented by some author. 
Whether a comprehensive treatment is practical is a matter for the 
publishers to decide, but the need for a good all-around work is evi- 
dent to those who frequently refer to the present available books on 
machine design. 


CATALOGUES AND CIRCULARS 


GENERAL Evectric Co., Schenectady,:N. Y. Bulletin No. 4698 of 
luminous are head-lights. 

GENERAL Evectrric Co., Schenectady, N. Y. 
trating and describing small polyphase motors. 

VALLEY Boat & ENGINE Co., Baldwinsville, N. Y. 
marine engine castings and finished machine parts. 

GISHOLT MACHINE Co., Madison, Wis. Leaflet illustrating the 
Gisholt 30-inch motor-driven vertical boring mill. 

GENERAL Evectric Co., Schenectady, N. Y. Bulletin No, 4692 de- 
scribing the General Electric No. 210 Railway Motor. 

Bickrorp & WasuBurN, INc., Greenfield, Mass. Blotter illustrat- 
ing the Bickford & Washburn pipe tap thread milling machine. 

PRENTISS Toot & SuppLy Co., 115 Liberty St., New York. Circular 
a the 20-inch universal drilling lathe built by Fay & Scott, Dexter, 

e. 

GENERAL ELECTRIC Co., Schenectady, N. Y. Bulletin No. 4099 super- 
aoding Bulletin No. 4444 on motor-driven air compressors, geared 
ype. 

SPICER UNIVERSAL JOINT Mra. Co., Plainfield, N. J. Catalogue of 
Spicer dust-proof and oil-tight universal joints for motor cars, motor 
boats and othcr machinery. 

ARGUTO OILLESS BEARING Co., Wayne Junction, Philadelphia, Pa. 
Folder advertising the Arguto oilless bearings which save oil and pre- 
vent ruined journals. 

W. S. CaLDwrrL Co., Louisville, Ky. Catalogue of Caldwell wooden 
tanks for manufacturing plants and other users requiring large and 
small tanks for the storing of water, etc. 

CLEVELAND Twist DRILL Co., Cleveland, Ohio. Folder entitled “The 
Paragon Way’’ illustrating the new “Paragon” flat taper shank high- 
speed twist drill lately brought out by the company. 

- W. S$. Rockwsati Co., 50 Church St., New York. Circular illus- 
trating the Rockwell furnaces, and fuel oil or gas-burning appliances. 
A new catalogue is in preparation and will be issued shortly. 

GEORGE W. SouTHwick Co.; 35 Warren St., New York. Circular 
illustrating the Hammond wire belt lacing tool for making a wire 
hinged joint for machine belting. The cost of the outfit is $7.50. 

HARBISON-WALKER REFRACTORIES Co., Pittsburg, Pa. Catalogue of 
silica, nickel, chrome, and fire-clay brick used by steel mills, brass 
foundries, and other concerns employing furnaces for melting metals. 

J. S. Oseoop, 1381-138 Hrie County Bank Building, Buffalo, N. Y. 
Blotter illustrating the Osgood indestructible file and tool handle which 
was recently specified by the United States Government for the Rock 
Island Arsenal. 

CuTLER-HAMMER Mra. Co., Milwaukee, Wis. Circular of the Cutler- 
Hammer pressure controlled speed regulator for use with motor-driven 
boiler draft fans, boiler feed pumps, gas pressure exhaust, ete. For 
description see MAcHINERY, September, 1909. 

AkTHUR D. LirTLeE Laporatory, Boston, Mass. Pamphlet by Harry 
S. Mork, engineering chemist, entitled “Selective Hconomy in Raw 
Materials,” being a paper presented at the annual meeting of the 
American Chemical Society at the New Haven meeting, July 38, 1908. 

MANVILLE Bros. Co., Waterbury, Conn. Circular of the ‘‘Yankee” 
power bench press, designed to take the place of the ordinary foot 
and screw press. It is made in three sizes with or without table. 
The stroke is 1, 1% and 2 inches respectively. 

PLANET ENGINEERING Co., 5 Beekman St., New York. Circular illus- 
trating the constructive features of the Planet roller bearings for 
motor boats, thrust bearings, electric motors, centrifugal pumps, ete. 
This bearing is composed of rollers with the periphery a section of a 
spherical surface. ji 

GEM Mre. Co., 3253 Spruce St., Pittsburg, Pa. 
specialties, comprising steel and brass oilers, 


Bulletin No. 4691 illus- 


Catalogue of 


Catalogue of “Gem” 
torches, oil carriers, 
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tallow pots, flue scrapers, foundry chaplets, flexible shafts, rope-driven 
or motor-driven portable grinders and drills, electric polishing ma- 
chines, universal joints, etc. 

H. Bracwaracu, 720 Lewis Block, Pittsburg, Pa. Advance sheets 
of 1910 catalogue illustrating a German recording gage which meas- 
ures and records pressure, draft, and velocity of gases. These gages 
are used in boiler plants, mine ventilating systems, gas producer plants, 
regenerative furnaces, ete. 

THE GRAHAM Mra. Co., Providence, R. I. Blotter illustrating a 
Universal jig vise, which is made in three sizes with jaws 6, 9 and 
12 inches long. This jig vise can be used as a plain drilling vise 
or for the drilling of interchangeable parts. It is a cheap substitute 
for expensive jigs on a large class of work. 

GARDNER MACHINE Co., Beloit, Wis. Circular illustrating the 
Gardner grinder in use on intake manifolds, universal joints, pump 
cases, exhaust connections, jacket plates, and cylinder covers, alk 
being examples of automobile work for machining which the disk 
grinder has been found to. be a valuable tool, 

Bocurt GAs Powrr Encine Co., 1116 Chamber of Commerce, 
Buffalo, N. Y. Folder illustrating the Bogert tandem gas engine built 
in sizes from 50 to 500 horse-power; also Bogert tandem gas engines 
with no cross-head built in sizes from 50 to 150 horse-power and 
single cylinder gas or gasoline engines in sizes from 20 to 100 horse- 
power. 

B. F. Sturtevant Co., Hyde Park, Mass. General catalogue No. 
165 illustrating the company’s complete line of fans, blowers, dust 
collectors and conveyors, fuel ecoromizers. motors, engines, turbines, 
generating sets, forges, hot blast apparatus, etc. Principal dimen- 
sions and other information regarding the apparatus illustrated is 
given briefly. 

FraANK McCHAtn, 302 Havemeyer Building, New York City. Cata- 
logue of books relating to engineering subjects, including chemistry, 
mining, mechanical, electrical and steam engineering, construction, 
hydraulics, ete. Books will be furnished at the lowest market prices 
and forwarded prepaid to any part of the world on receipt of ad- 
vertised price. 

Bruce-MACBETH PNGINE Co., Cleveland, Ohio. Catalogue of Meriam 
vertical gas engines for electric lighting, pumping, and general power 
purposes. The catalogue illustrates the four-cylinder engine built in 
sizes from 75 to 300 horse-power, and shows the details of construc- 
tion. The two-cylinder type is also illustrated, and the four-cylinder 
engine with a gas producer plant. ° 

NortHERN Macuinn & Repair Works, Wausau, Wis. Circular of 
the ‘Little Giant” cutting-off machine for cutting tool steel. mild 
The machine is of simple con- 
struction, being designed for use in shops that do not require an 
elaborate equipment and where a cutting-off machine with hand feeds 
answers all practical requirements 

H. W. CALDWELL & Son Co., Western Ave., 17th-18th St., Chicago, 
Ill. General catalogue No, 34, of hoisting, elevating, conveying and 
power transmitting machinery for flour mills, grain elevators, cotton- 
seed oil mills, starch works, breweries, distilleries, malt houses, sugar 
refineries, cement works, phosphate works, tanneries, etc. The cata- 
logue contains 847 pages, 6x9 inches. 


Oscar E. Prrrico, 6 Beacon St., Boston, Mass. Circular outlining 


' systematic methods in shop management and cost accounting, which Mr. 


Perrigo is prepared to install, He is a consulting and systematizing 
engineer who has given a*great deal of attention to manufacturing 
methods and systems, and invites correspondence from officials having 
troubles. with shop or office management. 

DIAMOND MAcHINe Co., Providence, R. I. Catalogue of grinding 
and polishing machinery, comprising floor grinding machines, motor- 
driven grinders, wet tool grinders, automatic face grinders, locomotive 
guide bar grinders, roll grinders, surface grinders, gun barrel ma- 
chinery, internal grinders, lathe grinder attachments, drill grinders, 
polishing and buffing machines, polishing wheels, emery wheels, strap- 
ping machines, etc. 

ROCKWELL FurRNACH Co., 26 Cortlandt St.. New York. Catalogue of 
forging, heating and welding furnaces. The catalogue has a novel 
trade-mark on the cover showing an animal known as ‘Go-Sum” 
which is said to be a cross between a hippopotamus and a grasshopper. 
The catalogue illustrates a large number of furnaces adapted for 
practically all classes of work in which portable or stationary fur- 
naces are employed. : 

WELLS Bros. Co., Greenfield, Mass. Catalogue and price list of die 
holders principally designed for use on screw machines. The holder 
is firmly clutched in its forward movement and when not cutting the 
die is held by friction, thus doing away with the noise ordinarily 
noticeable on screw machines. The holders are adapted for the ‘‘Little 
Giant’? adjustable dies which are of the same quality as the regular 
dies supplied by the company. 

ELEctRic CONTROLLER & Mre, Co., Cleveland, Ohio. Catalogue of 
lifting magnets, giving a list of users and illustrating the uses to 
which lifting magnets are put in steel mills and other plants where 
sheet metal, steel rails, scrap and other metals are handled in large 
quantities. The possibilities of the lifting magnet are startling. One 
illustration, for example, shows a magnet lifting a locomotive cyl- 
inder, the magnet being applied to the planed surface at the juncture 
between the two cylinders. 

D. O. JaMES Mre. Co., Chicago, Ill. Catalogue D of speed-reducing 
transmission gears (see MAcHINERY, August, 1908, for description), 
for spur, bevel, miter, internal, spiral and worm gearing. The speed- 
reducing gears are designed to transmit the power of electric motors 
and other high-speed apparatus, reducing the speed to that required 
for machine tools, centrifugal pumps, elevators, ete. The catalogue 
contains valuable data on gearing, tables of natural trigonometrical 
functions, diagrams of circular pitch gears, ete. 

SKINNER CHUCK Co., New Britain, Conn. Catalogue of independent 
universal and combination lathe chucks, drill chucks, planer chucks, 
face-plate jaws, drill press vises and reamer stands. The catalogue con- 
tains 48 pages, is made up with rounded corners, and is perforated 
for a loose leaf binder. The construction of the new Skinner gear 
pattern drill chuck is illustrated in sectional views, and a phantom 
view is shown of the Skinner positive drive drill chuck. The cata- 
logue is one that will be found of general interest by users of ma- 
chine tools and accessories. 


Nrw JERSEY Founpry & MACHINE Co., 90 West St., New York. 
Catalogue of overhead carrying devices comprising trolleys, hoists, 
eranes, buckets, cars and tracking, etc. The Newhall patent steel 
frame I-beam trolley is illustrated in combination with a differential 
hoist. Various other combinations are shown and examples of installa- 
tions. The company builds jib cranes suitable for foundry shops and 
other places where a jib crane is profitably used. The catalogue 
will be found of general interest by those concerned with the prob- 
lem of hoisting and conveying materials either in the shop or in 
the field. — 

KBARNEY & TRECKER Co., Milwaukee, Wis. Catalogue No. 17 of 
Milwaukee milling machines. The catalogue illustrates the construc- 
tion of the Milwaukee miller and two views are reproduced with refer- 
ence numbers in red, each part being named below. Details of con- 
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struction are illustrated, including a vertical section showing the 
flooded lubrication system which has made Milwaukee millers famous. 
The company manufactures universal milling machines in three sizes, 
plain milling machines in three sizes, and manufacturing milling ma- 
chines in two sizes. All styles have single pulley drive, all-geared 
feeds, and flooded lubrication. : 

RELIANCE WLEcTRIC & ENGINEDRING Co., Cleveland, Ohio. Treatise 
on the crank shaper, describing the characteristics of the cone pulley 
drive, speed-box drive, and variable speed motor drive with particular 
reference to the Lincoln variable speed motor which gives an infinite 
number of running speeds throughout its range. The treatise which 
is sent free on request will be found of much general interest to de- 
signers and users of shapers. It gives valuable information not only 
regarding the power required to drive erank shapers under definite con- 
ditions of work, but also compares the productive efficiency of the 
belt-driven and motor-driven shaper. 

DAVIS-BOURNONVILLE Co., 97 West St., New York Pamphlet illus- 
trating and describing the Davis-Bournonville oxy-acetylene apparatus 
which produces a flame having a temperature of about 6,300 degrees 
I’, that can be used either for welding or for cutting metals. The 
oxy-acetylene torch is described as a ‘“‘putting-on tool,’ which it is in 
fact, it being not only possible to weld together iron, steel, cast iron, 
brass, copper, platinum and other metals and to unite dissimilar 
metals but also to build up defective castings and other pieces wherein 
metal is required. As a cutting-off tool, the torch works with rapidity 
and efficiency, being one of the most rapid and practical devices 
known for cutting off steel sheet piling, beams and other heavy struc- 


* tural work. 


HENDrY MACHINE Co., Torrington, Conn. Catalogue of an improved 
line of Lincoln milling machines, The Lincoln type milling machine 
is the standard manufacturing miller for armories, pistol factories, 
and other establishments where interchangeable parts are milled on 
a large scale. The company has developed this useful type of machine 
so that it is now being used successfully on operations which hereto- 
fore have been considered suitable for a knee type milling machine 
only. The catalogue illustrates the No. 8 Lincoln miller equipped with 
special table and chip pan; the same machine with high legs; im- 
proved Lincoln miller No. 5 with single and double spindles; and 
Nos. 4 and 2% machines. All sizes are equipped with gear box giving 
twelve feed changes. 

WATERBURY-FARREL. FouNDRY & MACHINE Co., Waterbury, Conn. 
General catalogue descriptive of all the lines of machinery built by the 
company, being a general reference book which briefly reviews the 
most prominent types of machines constructed. The catalogue com- 
prises, rivet, bolt, and nut machinery, butt and hinge machinery, cart- 
ridge machinery, drop presses and hammers, screw presses, machinery 
for tubes and rods, hydraulic machinery, knuckle-joint press, special 
lathes, single-acting open-back presses, single-acting pillar presses, 
double-acting presses, shears and slitters, finishing machinery for 
sheet metal, mufflers and furnaces, wire-drawing machinery, eyelet 
machinery, gang slitting machines, ete. This catalogue is compiled 
in an attractive and interesting manner, making it a valuable work of 
reference as well as a catalogue of machinery in the various lines 
represented. : 


MANUFACTURERS’ NOTES. 


Van Dorn Etectric & Mre Co., Cleveland, Ohio, has made Mr. 
A. N. Frecker sales manager. Mr. Frecker was for several years 
in the electric drill and grinder business in New York. 

CINCINNATI IRON & STEEL CoO., Cincinnati, Ohio, states that, owing 
to the heavy demand for the ‘‘Nugent”’ clutch, its machinery depart- 
ment is working full force day and night. 

GENERAL ELECTRIC Co., Schenectady, N. Y., was awarded a grand 
prize at the Alaska-Yukon-Pacific Exposition for its exhibit of elec- 
trical apparatus and a completely furnished model apartment. 

Rosppins & Myrrs Co., manufacturer of circular and desk fans, 
dynamos, motors, etc., has changed the location of its Chicago office 
from 48 West Jackson Boulevard to 501-515 West Jackson Boulevard. 

KEUFFEL & Esser Co., Hoboken, N. J., maker of drawing, mathe- 
matical and surveying instruments, measuring tapes, etc., was awarded 
the grand prize for its exhibit at the Alaska-Yukon-Pacific Exposition 
at Seattle. 

GENERAL Exectric Co., Schenectady, N. Y., and J. A. Roebling 
Sons Co., Trenton, N. J,, were awarded the grand prize at the 
Alaska-Yukon-Pacific Exposition for their exhibit of insulated wire 
and cable. 

Rockrorp Latur & Dritt Co., Rockford, Ill., succeeds the Rock- 
ford Machine & Shuttle Co. A. Floburg is president; W. B. Johnson, 
vice-president and superintendent, and Charles Holmquist, secretary 
and treasurer. 

HILL CuLutcn Co., Cleveland, Ohio, manufacturer of power trans- 
mission machinery, announces the appointment of Mr. G. W. Hoffman 
as sales engineer in charge of its Chicago office, located at 610 Mar- 
quette Building. 

VARIABLE SPEED CLUTCH Co., Milwaukee, Wis., has opened a New 
York office at 50 Church St., Hudson Terminal Building, with Mr. 
W. L. Tenney, manager. Mr. Tenney was formerly with the Standard 
Heater Co., New York. 

WARNER & SwASEY Co., Cleveland, Ohio, recently opened an office in 
Detroit, located in the new Ford Building. Mr. Thomas Farmer, who 
has for several years represented the Warner & Swasey Co. in the 
Detroit territory, will be manager of the new office. 

SPRINGFIELD Mre. Co., Bridgeport, Conn., maker of apeeiet grinding 
machines and emery wheels, has been purchased by H. F. Brandes, 
former suverintendent of the Bullard Machine ‘Tool Co., Bridgeport, 
Conn. Mr. George W. Jackman, former owner, has retired. 


LAKESIDE Force & Wrencr Co., Springfield, Mass., has acquired the 
plant of the Springfield Drop Forge Co., Springfield, which again began 
operations with a full force of men September 27. Mr. Eugene Childs, 
formerly connected with the Trimont Mfg. Co., Roxbury, Mass., is 
general manager and president of the company. 

WARNER & SwASEY Co., Cleveland, Ohio, is building a large addition 
to its new plant which was partly completed before the late depres- 
sion in business. The addition is a single story steel and concrete 
structure and is equipped with electric traveling cranes and other 
modern features. It will be completed about December 1. 

JosrepH T. RyErRson & Son, Chicago, Ill., are reported to be con- 
templating entering the field of machine tool manufacture, and 
negotiations have been made for a suitable location in Cincinnati 
on which to erect a large plant) The concern now is known as a 
manufacturer and distributer of boiler shop machinery and other iron- 
working tools. 

Lyon Merattic Mra. Co., Aurora, Ill., has established an eastern 
branch with office at 1865 Hudson Terminal Building, New York. The 
concern manufactures a complete line of steel factory equipment, in- 
eluding lockers, racks, tables, etce., and its rapidly-growing business 
has made an eastern branch necessary. Mr. B. L. Waters, secretary 
of the company, is in charge of the eastern branch. 

Bay Srare MACHINE Co., Erie, Pa., is the name of a concern newly 
organized to manufacture marine engines. The new company has 
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bought the charter of the old company of the same name. The 
officers are John KE. Waitz, president; Joseph Crawford, treasurer and 
manager; L. EH. Safford, vice-president and sales manager; and Charles 
Goring, superintendent. 

GENERAL ELECTRIC Co., Schenectady, N. Y., states that there is a 
large demand for its tantalum lamps, which because of their ex- 
cellent life service and efficiency make a considerable economy in 
incandescent lighting possible. The life of a tantalum lamp will 
average about 600 hours. It can be used on an alternating current 
of 50 cycles or less. 

LITHOPRINYT Co., 41-483 Warren St., New York, is prepared to make 
black prints on white ground, absolutely true to scale, on any kind of 
paper including any drawing paper, bristol board or tracing cloth. 
The prints undergo neither water nor acid bath so are unchanged in 
scale. They are made as quickly as blue-prints, and are said to be 
superior to any blue-print in quality and finish. 

Socikte EHFRANCAISE DES ROULEMENTS A BILLS, manufacturer of 
the RBF bali bearings, announces that Lavalette & Co. are no longer 
its representatives in the United States. ‘The International Engincer- 
ing Co., 1779 Broadway. is now the sole and exclusive agent for the 
sale of RBF ball bearings in America, and all inquiries should be 
addressed to it in the future. 

S. A. Woops MAcHINE Co., Boston, Mass., manufacturer of wood 
planers, has taken Mr. W. S. Howe, formerly advertising manager 
in charge of- the small tool’ sales department of the Canadian-Fair- 
banks Co., Ltd., Montreal, Canada, into its employ. The §. A. Woods 
Machine Co. has reduced its line of wood-working machinery to 
planers and molders, on which it now specializes. 

B. F. Sturtevant Co., Hyde Park, Mass., has established a savings 
bank life insurance agency at its works in charge of an instructor 
furnished by the savings insurance committee of the Boston Chamber 
of Commerce. This agency is established under the Massachusetts 
law which became operative November 1, 1907, permitting any sav- 
ings bank to operate a department for issuing life insurance policies 
and old-age annuities. 

DEPARTMENT OF COMMERCE AND LABOR, Bureau of the Census, 
Washington, D. C., has fixed on November 3 as the date for examining 
applicants for appointments as special agents for the collection of 
the 13th census of manufactures, mines and quarries. The circular 
lists the cities in the various States in which the examinations will 


be held and gives the requirements of the applicants and the rate of 


compensation for the work. 

S. OnpmrMAYER Co., Cincinnati, Chicago, and Pittsburg, has placed 
a new foundry product on the market called ‘Bulldog’? core wash. 
It is so called because of its adhesive qualities. Foundries using it 
have no troubles from the core wash burning or peeling off. The 
largest castings can be made with cores washed with the new prepara- 
tion with no troubles from the iron sticking to the sand, and come out 
of the mold with clean, smooth surfaces. 

SHEFFIELD GAS POWER Co., Kansas City, Mo., has acquired the 
entire assets, factory and good will of the Weber Gas Engine Co., 
at a bankruptcy sale. The factory has been in continuous operation 
throughout the receivership term and is being continued in full 
operation by the present owners. The management of the business is 


in entirely new hands; George M. Hawes is president; Freeman 
I‘ield, vice-president and treasurer; and W. H. Spiller, assistant 
manager. 


WARREN WEBSTER & Co., Camden, N. J., state that the patent de- 
cision in the case of Warren Webster & Co. vs. C. A. Dunham Co., 
mentioned in the October number, does not refer to about one hun- 
dred existing patents under which Warren Webster & Co. operate. 
The patent in this case expired over a year ago, and the suit merely 
involved a case'‘of liability for damages on the part of the defendant. 
There are now pending in the Federal. courts suits against users of 
the Dunham apparatus for infringement on patents which have not 
expired. 

INTERNATIONAL ACHESON GRAPHITE Co., Niagara Falls, N. Y., is 
adding a substantial and commodious addition to its Niagara Falls, 
Ontario, works. The structure is to be 50x105 feet and the contract 
has been awarded to W. S. Homan, Niagara Falls, Ontario, The 
facilities afforded by this addition will make the Canadian works of 
the company quite complete and enable them to care for a rapidly 
growing Canadian trade. The building will contain a new grinding 
plant in which the lubricating, electrotyping and other grades of 
graphite will be prepared for the market. 


MusruM OF SAFETY AND SANITATION, 29 West 39th St., New York, 
announces that a prize of 2,500 kronen ($612) was offered by Dr. 
Louis L. Seaman while at the XVI International Medical Congress, 
in Budapest, in September, for the best paper on the subject: ‘What 
should be the Status of the Medical Department of an Army in order 
that its Sanitation and Hygienic Conditions may be maintained at the 
Highest Efficiency so that in the Emergency of Battle its Units may 
best respond to the Call of its Commanders?” The award of the prize 
wili be made by the executive committee of the XVII International 
Medical Congress. 

Dopcr Mre. Co., Mishawaka, Ind., lays claim to having the largest 
plant in the world for the :nanufacture of machinery for the mechani- 
cal transmission of power. Its buildings cover nearly 40 acres in a 
60-acre plot on the Lake Shore & Michigan Southern Railway. In 
it there are annually worked up 2,000 tons of pig iron, 7,000,000 feet 
of lumber, 900 tons of steel ani structural iron, 6,200 tons of steel 
shafting and 9,000 tons of coal. The resulting production is 250,000 
“Independence” wood-split pulleys, 100,000 Dodge standard iron pul- 
leys, 90,000 solid iron pulleys. 95,000 hangers, 150,000 bearings of 
all types, 4,000 friction clutches. and over 2,000,000 pounds of bear- 
ing metal. 

Roverrson Dritt & Toon Co., Buffalo, N. Y., has moved from 1848 
Niagara St:, to its factory, corner of Grant and Letchworth Sts. The 
new building is of brick, two stories high with basement of concrete 
construction, the length being 150 feet and the width 50 feet. The 
basement is used for storage and a heating plant. The ground floor is 
the machine shop for the manufacture of its drill presses and power 
hack saws. The machinery is driven by a 30-horse-power electric motor, 
and the shop is equipped throughout with new tools. The office is at the 
east end of the factory, and the top floor is used for pattern making, etc. 
The foundry is adjacent to the new building to the north about 50 feet, 
and is equipped with modern foundry appliances including an electric 
crane. The anticipated output of the new plant is about twenty-five 
drills per day. : 

DAVIS-BOURNONVILLE Co., 97 West St., New York, has lately per- 
formed some interesting repairs with the oxy-acetylene apparatus. 
Among the repairs made are the following: A cracked kettle weighing 
two tons, thickness varying from 5 inches at the bottom to 3 inches 
at the rim was successfully welded. The crack was 18 or 19 inches 
long. A 15 ton gear wheel made in two sections was cracked through 
the rim which was about 22 inches wide. The rim was welded and 
one tooth 22 inches wide and 6 inches high was built _up, machined 
to shape and made as serviceable as the original. The apparatus 
was used very successfully by a railroad company for cutting up 
old steam boilers. It is generally known that the cost of scrap- 
ping steam boilers is very heavy in comparison to the value of the 
scrap material. The apparatus did the work rapidly and at a com- 
paratively low cost. Several other repairs were lately made, 
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The Automatic Gear Cutting Machine 


shown in the cut above, is a representative example of this entire line and . 
embodies many features in its construction that make it accurate and trustworthy 
in the cutting of all gears within its capacity. 

Accuracy is insured by the unusually large correctly cut index wheel and 
also by the exceptionally rigid construction of every part. | 

The handiness of all controlling levers and handwheels together with the 
rapid operation of the indexing mechanism, assures a maximum production. 

The variety of sizes in which these machines are made, fulfills every 
requirement of modern gear cutting practice. 


SEND FOR SPECIAL CIRCULARS 


BROWN & SHARPE MBG. CO, 


7 
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OF ACCURATE GEARS 


Cutting Machines using B&S Cutters. 


Cutters Made From Original Curves 


were first introduced by J. R. Brown & Sharpe over 4o 
years ago. The system originated at that time has been 
continued and developed until B & S Original Curves 
have become recognized as standards in modern gearing 


practice. 
The forms are carefully laid out and maintained, the 


cutters being as nearly exact copies as expert mechanical 
skill, aided by special machines, can make them. 

Miles sidcs  Onamtiicmctitter, teeth are, exact” duplicates, 
and their curves are carefully tested before the cutter is 
placed in stock. The teeth run true with the hole and 
are proportioned to give ample clearance for chips. Hard- 
ening and tempering are given especial attention; hence 
the great durability and remarkable uniformity of each 
successive lot of cutters. 

All ordinary pitches are carried in stock and special 
cutters can be quickly made to order. 
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including welding steam dryer pipes, fly wheel spokes, broken hydraulic 
press platen, smoke-box heaters, cast steel water pipe tee 20 inches 
in diameter, ete. 
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Advertisements in this column, 25 cents a line, ten words to a line. 
The money should be sent with the order. Answers addressed to our 
care will be forwarded. Original letters of recommendation should not 
be enclosed to unknown correspondents. 


ACTIVH PARTNER WANTED.—Owner of plant located in large 
city in the Middle West, manufacturing hoisting machinery, brick- 
making machinery, pumps and other special lines, desires to withdraw 
from active business. Will sell all or part of his holdings to right 
man on very liberal terms. Address Box 224, care Macninury, 49 
Lafayette St., New York. 


AGENTS IN EVERY SHOP WANTED to sel! my sliding Calipers. 
Liberal commission. ERNST G. SMITH, Columbia, Pa. 


AN AMERICAN KNOWING EUROPEAN CONDITIONS thoroughly 
desires to represent some concern manufacturing an article of merit 
and upon which a good, steady and improving business could be 
founded. Would be willing to establish demonstrating room when 
necessary. Address Box 236, care MACHINERY, 49 Lafayette St., New 
York. 


DRAFTSMEN AND MACHINISTS.—American and foreign patents 
secured promptly; reliable researches made on patentability or valid- 
ity ; twenty years’ practice; registered ; responsible references. EDWIN 
GUTHRIE, Corcoran Building, Washington, D. C. 


RAILWAY MACHINERY 


November, 1909. 


DRAFTSMAN.—Wanted young man thoroughly posted in designing 4 
and drawing presses, dies and sheet metal tools). SWAINE CO., St. | 
-ouis, Mo. 3 : 


DRAWINGS, TRACINGS, ETC., MADE.—Prices reasonable. Box 
1302, Orange, Mass. 4 


FOREMAN DIE MAKER experienced on sheet metal dies of all de- 
scriptions, SWAINE CO., St. Louis, Mo. 


FORMULAS AND TABLES FOR SHOP AND DRAFTING ROOM 
is No. 35 in Macuinmry’s Reference Series, and for practical use in 
mechanical work is undoubtedly the most widely technical useful 
book published in years. Send for new coupon offers good until 
Movember 30, 1909. Address Macurnmry, 49-55 Lafayette St., New 

ork. 


HELP WANTED.—Energetic machine tool foreman producing gas — 
engine parts. State salary, age, experience, ete. Write fully, time is 
important. WITTE IRON WORKS CO, Kansas City, Mo. 


LATHE, PLANER AND BORING MILL HANDS WANTED for 
night and day shift. No labor troubles. Increasing force. Applicants 
must state wages desired, past experience and if employed at present, 
to receive further consideration. Apply to INGERSOLL-RAND CO., 
Painted Post, New York. 


MACHINIST AND ENGINEERS blue-print chart of U. S. Standard 
pipes and tapping, sizes from 4%-inch to 10-inch pipe. Liberal dis 
cola to shop agents. Address CHARLES KUDBERER, Wood- — 
awn, Pa. : 


NEW YORK, PENNSYLVANIA AND NEW ENGLAND STATHS.— 
First-class Gisholt turret lathe operators; men who can design and 
make tools, also run the lathes. Address Box 241, care MACHINERY, 
49 Lafayette St., New York. 


PATENTS.—H. W. T. Jenner, patent attorney and mechanical ex- 
pert, 608 F Street, Washington, D. C. Hstablished 1883. I make an 
investigation and report if a patent can be had and the exact cost. 
Send for full information. Trade-marks registered. 


RATE SETTERS WANTED.—Must have had experience with time 
study method, using stop watches. Opportunities for advancement 
in Massachusetts plant building Engines, Marine Specialties, ete. 
State age, experience and salary expected. 
Boston, Mass. 


USH OF FORMULAS and of Tables of Sines and Tangents, with- 
out a knowledge of Algebra or Trigonometry, is made easy to you by 
SHOP ARITHMETIC FOR THE MACHINIST, which is No. 18 in 
MACHINERY’S Reference Series described in sixteen-page pamphlet, 
sent on request. MACHINERY, 49-55 Lafayette St., New York City. 


WANTED.—Agents, machinists, toolmakers, draftsmen, attention! 
New and revised edition Saunders’ ‘‘Handy Book of Practical Mechan- 
ics’ now ready. Machinists say “Can’t get along without it.” Best 
in the land. Shop kinks, secrets from note books, rules, formulas, 
most complete reference tables, tough problems figured by simple 
arithmetic. Valuable information condensed in pocket size. Price 
postpaid $1.00 cloth; $1.25 leather with flap. fA 
profits. Send for list of books. E, H. SAUNDERS, 216 Purchase St., 
Boston, Mass. : 


WANTED.—Applications from Erectors, Layout Men, Production 
Men, Brass Finishers, Machine and Hand Molders, and Operators for 
Lathe, Planer, Drill, Turret Machines, Boring Mill, ete. Heavy and 
light work. Address DEPT. 53, BLAKE & KNOWLES STEAM PUMP 
WORKS, EE. Cambridge, Mass. 


WANTED.—One 50 to 75 H.-P. Corliss engine, one 50 to 60 K. W. 
220-volt generator, one 80 to 100 H.-P. boiler. THE STERNBERG 


MFG. CO., Milwaukee, Wis. 


WANTED.—A mechanical engineer or draftsman for general work 
in small growing concern. Should be familiar with gasoline engine 
design and willing to begin at moderate salary. 
IRON WORKS CoO., Superior, Wis. 


WANTED—PATTERN SHOP I'OREMAN.—By one of the large up- 
to-date automobile factories in the Middle West. .A man who is thor- 
oughly versed in both wood and metal, also gated, plate, rockover, 
striping plate and other moulding machine patterns. Must be a man 
who is temperate, of good principles, and has had a large experience. 
An excellent position for the ight man. 
employer, salary wanted, and full details. Communications strictly 
peep nal Address Box 235, care MACHINERY, 49 Lafayette St., 
New York. 


WANTED—MANUFACTURING SUPERINTENDENT.—For 2-cycle — 
marine engine department. Must possess energy and be capable of 
producing a maximum and accurate output. None but thoroughly 
capable and experienced need apply. Give full details first letter. 
Address Box. 237, care MACHINERY, 49 Lafayette St., New York. 


WANTED.—Draftsman familiar with design and construction of 
steam hammers. Write, giving references and stating salary expected. 
Address Box 238, care MACHINERY, 49 Lafayette St., New York. a 


WANTED.—At once, two or three good gas engine floor men. Apply - 
by mail, stating experience and with references, to AJAX IRON 
WORKS, Corry, Pa. 


WANTED by chief engineer, position as superintendent of power or 
pumping station, chief engineer of up-to-date concern, or in sales 
department of machinery or engine manufacturing company. Only 
position requiring a first-class, up-to-date man will be considered. 
Can furnish best of references as to ability and knowledge of this 
business. Anyone looking for a high-class man, kindly address Box > 
239, care MACHINERY, 49 Lafayette St., New York. ug 


‘ 


WANTED.—A first-class machinist for setting up and assembling — 
machine tools. Opportunity for advancement to man with experience 
on similar work and capable-of handling men. Give age, experience 
and wages expected. Address Box 240, care MACHINERY, 49 Lafayette 
St.. New York. 


WANTED.—One first-class tool maker. 
Decatur, Ill. 


H. MUELLER MFG. CO., 


WILL SELL my jobbing pattern shop, or an interest to a live pat- 
ternmaker proving his worth. J. L. GARD, Denver, Colo. 


R. 8. 25, Box 167,500 
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Operations for the Article in this number entitled “Machine Shop Practice—Jig and Die Work in the Bench Lathe—I” 
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Grinding with a Diamond Wheel 


1066, ".05085" 
Behe 1. Loosen the screws in the slide rest and swing it around 
Se to an angle of 4 degrees, using the graduations at Q. 


Accurate Turning in a Bench Lathe. 


i 1. As the pin is to be turned to the dimensions given at B, 
secure a piece of say 0.134-inch wire which is the size of , i LE 2. Grind the end of the pin true, and then set the feed- 
Stub’s gage number 29, Insert split chuck O for this size Grindingiin a) Benen Mave screw thimble R to zero. Next grind a taper on the end 


wire in the lathe spindle, being careful that the tapering part 1. After the pin is turned and hardened as described in 0.042 inch long and 0.049 inch diameter. 


both chuck and spindle are clean. Push the wire through the preceding sheet, grind off the conical point by hand on 3. Remove the emery wheel from the tool-post grinder, 
6 chuck until it projects about 1% inch, and tighten the an emery wheel making the distance from the end to the drive a diamond wheel § in the grinder collet and screw it 
chuck by turning the hand-wheel D. shoulder 0.180 inch as shown at A. Insert a chuck the proper into the spindle. The spindle should be driven direct from 
 Norp.—Never use the indexing pin H in the holes of the size for the small diameter of the pin in the head-stock the main shaft, using the smallest pulley, to obtain the slow- 
pulley to ‘prevent the latter from turning while tightening spindle. ‘ est speed. Distribute some number 2 diamond dust mixed 
the chuck (unless a special index plate is used for that pur- 2. Insert the small end of the pin in the chuck within 1/16 with sperm oil over the face and side of the wheel and then 
pose) as by so doing the indexing holes will become worn. inch of the shoulder and tighten the chuck slightly by turn- charge the latter by holding a hardened roller 7 against its 
2, If the wire extends far beyond the hand-wheel D, place ing the handle D. If the work is gripped too tightly, it is eaiace and side for say five minutes. 
a horse beneath the end of the wire to keep it from flying liable to run out of true. 4. Change the belts so that the grinder runs at the fast- 
about when turning, or saw it off close to the lathe spindle. 3. Fasten the grinding gttachment M in the tool-post so est speed while the pin revolves very slowly, and finish grind 
8. Fasten a cutting-off tool F in the tool-post with the that the axis of the wheeWspindle is parallel with the axis the end of the pin. Set the thimble R on the feed-screw to 
point as close as possible to the latter to prevent ‘chattering. of the work, and also so that the two axes are in the same ero, and grind the taper end to 0.0482 inch diameter at the 
Set the tool so that it will cut off 114 inch of stock, and with ’ horizontal plane. Adjustntents for height may be obtained argest part, as shown at A, leaving a sharp corner and a 
the belt on the smallest pulley and the foot on the treadle by inserting a ring N beheath the attachment. Dress the {shoulder which is to be 0.001 inch on a side after the work is 
giving the slowest speed, cut the wire, using lard oil as a face of the wheel, which should be of fine carborundum, to finished by lapping. 
lubricant. an angle of about 5 degrees. Cover the slide rest with a 5. Move the slide rest and the steady rest O to one side, 
_ _Norse,—If a number of pieces are to be cut off, the tail cen- piece of cloth to protect the bearings from the abrasive when and with a lap V, lap the two diameters of the pin to 0.050 
ter can be used as a stop for the stock by locating it 1% grinding, and grind the part x of the pin perfectly true. and 0.126 inch, respectively, using the finest emery and sperm 
inch from the cutting edge of the tool. 4. Place a larger chuck C@ in the spindle and reverse the oil. To lap the pin round and straight, do not move the lap 
_ 4, Set the slide rest @ to an angel of 30 degrees, and fasten pin, gripping it by the part just ground. If the outer end of slowly, but draw it back and forth moderately fast, for by 
_ the piece of wire, previously cut off, into the chuck so that its the pin runs out iti may be trued by inserting a narrow strip so doing a perfectly straight and round surface is obtained 
end projects about %4 inch. Set the cutting edge of a diamond of tissue paper between the taper of the chuck and the spindle, Finish with a clean lap and use machinery oil for draw-lap- 
‘ pointed tool H to the height of the center of the work and 5. The steady-rest O is next adjusted to the work. This ping to obtain a very brilliant and shining surface. Move 
turn the latter to a conical point as shown at A. Allow the must be done very carefully so as not to spring the pin when the slide rest back in position, and with the hand resting 
wire to project about 15/16 inch beyond the face of the chuck grinding. First move the brass plate P up between the ways on the slide rest, draw-lap the taper of the pin, using a flat 
and support it by a special female center J in the tail-stock K. of the lathe bed, and then adjust the rawhide support until copper lap and fine emery, or white oil-stone dust and sperm 
} 5. Rough turn the pin, using the diamond point tool H. it is in line with the work. Next stick the wire point into oil until it is reduced to 0.048 inch at the largest part. 
Take a finishing cut with a side tool J, forming the pin as the bench, as shown in the illustration, so that the rawhide 6. Reverse the pin in the chuck so that the end 2 pro- 
_ shown at B, and making it 0.055 inch in diameter and 1.135 just barely touches the pin. jects, and break off this end. Insert a chuck U, to which a 
inch long to the shoulder. When turning, shift the belt to 6. Grind the pin up to the shoulder to a diameter of 0.0505 brass piece has been soldered, in the spindle. Drill and bore 
the largest pulley and press down with the foot on the fast inch, allowing 0.0005 for lapping. Be sure that the work is a hole, in which the small part of the pin will be a push fit, 
_ treadle. Cut a groove 0.140 inch from the shoulder with a parallel before taking the finishing cut. Keep the wheel in this brass piece, and push the pin through the plate. Solder 
sharp thread tool L. sharp and run with the belt on the second pulley and the foot the pin to the plate. ‘Replace the diamond wheel with an 
6. After the pin has been hardened, polish it in the lathe, on the fast treadle.- Feed moderately, grinding off 0.001 inch emery wheel and adjust the latter until its axis is in the 
using a medium grade of emery cloth, and then draw the at a time. Grind the head to a diameter of 0.1265 inch. same plane and at right angles with that of the work. Face 
temper to a light straw color. Again polish the pin ready Allow the steady rest to remain in position for the succeed- the head of the pin to a length of 0.100. With a side tool 
for the grinding operation. ing operation. remove the solder and withdraw the pin. 
i, i 
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A special edition of MACHINERY devoted to Locomotive and Car Equipment and Mechanics 


December, 1909 


ELECTRIC LOCOMOTIVES FOR THE P. R. R. TUNNELS* 


N electric locomotive which incorporates many novel 
A features in its design, and is the result of several 
years of cooperative development between the Penn- 
sylvania Railroad and the Westinghouse Electric and Manu- 
facturing Company, is shown in the engraving, Fig. 1. This 
is the first locomotive of an initial order for twenty-four, 
which are to be used for hauling trains through the Pennsyl- 
vania tunnels. At present it is in operation on the electrified 
tracks of the Long Island Railroad. It is distinctly a high- 
powered machine built for high-speed operation. 

In the wheel arrangement, weight distribution, trucks, and 
general character of the running gear, it is the practical 
equivalent of two American type locomotives coupled per- 
manently back to back. The motors are mounted upon the 


PENNSYLVANIA 


Fig. 1. 


frame and are connected through jackshafts to the driving 
wheels by a system of cranks and parallel connecting-rods, 
Similar to steam practice. A view of the chassis is shown 
in Fig. 2. The connecting-rods are all rotating links between 
rotating elements, and are thus perfectly counterbalanced for 
The employment of this transmission permits 
the mounting of the motors upon the frame, which are thus 
spring supported. In addition, the center of gravity is raised 
to approximately the same height above the rails, as has been 


_, found desirable for high-speed steam locomotive practice. 


The same freedom of motion in the wheels and axles that 
is characteristic of the present steam locomotive is also ob- 
viously secured. These locomotives differ, however, from 
those driven by steam in that the variable pressure of the 


unbalanced piston of the latter is replaced by the constant 


torque and constant rotating effort from the motors; conse- 


‘quently the pull upon the draw-bar is constant and uniform. 


It might appear to the casual observer that by this arrange- 
ment of driving a return has been made to steam locomotive 
practice as regards counterbalancing difficulties, but it will 
be seen upon examination that this is not true. There are 
no unbalanced reciprocating weights, as all weights are re- 


*For a detailed description of a Ganz three-phase locomotive, see 
Raltway Macuinery, September, 1909. 


volving ones and directly counterbalanced, so that as far as 
pounding upon the track is concerned, the effect is precisely 
the same as though the whole were driven without any pins 
or rods. 

The starting requirements of this locomotive are unusually 
severe, as it will be called upon to start a train of 550 tons 
trailing load on the tunnel grades under the river, which are 
approximately two per cent. The guaranteed tractive effort 
of 60,000 pounds is amply within the capacity of the electrical 
equipment. The normal speed with load upon a level track 
is 60 miles an hour, but the locomotive is capable of a speed 
much in excess of this. The total weight of the locomotive is 
332,100 pounds, of which 208,000 pounds is carried by the 
drivers. At maximum capacity, this locomotive develops 4,000 


One of the Ganz Type of Electric Locomotives which is to be used in the Pennsylvania Tunnels 


horse-power. For sustained heavy output, the motors are de- 
signed for forced ventilation, but the initial service will not 
require this provision. 

It will be seen by referring to the illustrations that the loco- 
motive is an articulated machine. Each half carries its own 
motor and has four driving wheels 68 inches in diameter and 
one four-wheel swing bolster swivel truck with 36-inch wheels. 
Each section has its own cab of sheet steel extending the 
length of the frame. Communication between the two cabs is 
provided by a standard Pullman vestibule. The rigid wheel 
base of each half is 7 feet 2 inches, and the total wheel base 
of each half is 23 feet 1 inch while that of the whole locomo- 
tive is 55 feet 11 inches. The total length of the locomotive 
inside of knuckles is 64 feet 11 inches. 

The running gear and mechanical parts were built by the 
Pennsylvania Railroad at its Juniata shops at Altoona. The 
air brake equipment was built by the Westinghouse Air Brake 
Company, and the electrical equipment was built and the ap- 
paratus assembled by the Westinghouse Electric and Manu- 
facturing Company at their East Pittsburg works 


Frames 


The locomotive frames are of cast steel of large cross sec- 
tion and massive construction. In their design an unusually 
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large factor of safety has been employed., The side frames 
are of sufficient strength to allow the engine to be raised by 
jacks applied at fixed points provided in the construction. 
The upper surfaces of the side frames are especially broad 
and furnish bases for the feet of the motor frames, which fit 
over the top members of the side frames with heavy flanges. 
There are five heavy cross-ties extending from side frame to 
side frame, consisting of bumper, articulation and jackshaft 
girders, body bolster, and drive wheel cross-tie. Additional 
transverse strength is given by the steel motor frame which 
is bolted to the side frames as elsewhere described. The 
bumper and articulation girders are so proportioned that a 
bump equivalent to a static load of 500,000 pounds (150,000 
pounds applied on center line of draft cylinder and 350,000 
pounds applied on center line of platform buffer) will pro- 
duce no stress exceeding 12,000 pounds per square inch in the 
frames. The jackshaft girder is of inverted U-section and 
it is arranged to give rigid support to the jackshaft bearing 
brasses. It also carries upon facings, the driver brake cylin- 
der and the brake lever fulcrum which is integral with the 
girder. The cross-tie between driving wheels is of diagonal 
design, especially fitted for stiffening the bottom members, 
and also providing a base for the front driver-brake hanger- 
pin. This tie fits between the upper and lower members of 
the side frames and assists in rigidly supporting the heel of 
the motor frame. The articulation girder is unusually rigid 
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Connecting-rods 

All connecting-rods are of special carbon steel, oil-tempered 
and annealed. 

Inasmuch as under the action of the brake shoes, the wear 
of the axles and the take-up of the wedges in the pedestals 
tend to decrease the distance between the axles and the jack- 
shaft, the main rod is adjustable at each end and is so fitted 
that all take-up shortens the rod and furnishes compensation. 
The type of adjustable head is that employed on Pennsylvania 
Railroad class E-3 locomotives. All other rods are fitted with 
solid bushed ends. 

Draft-gear and Articulation Details 

The bumper ends of the locomotive are fitted with West- 
inghouse friction draft-gear, standard M. C. B. couplers, and 
platform buffers of Pennsylvania Railroad standard type. 

The articulation ends are fitted with permanent couplings 
of long twin draw bars and Westinghouse friction draft-gears 
so designed that the leading half serves as a leading truck and 
the other half as a trailer in whatever direction the locomo- 
tive may be moving. The coupling gear is so designed as to 
oppose any possible “nosing” tendency or buckling action of 
the halves. % : 

Materials 

All materials of the locomotive running gear were furnished 
under Pennsylvania Railroad standard specifications with the 
exception that the axles, shafts, rods and crank-pins are of spe- 
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Fig. 2. View of the Chassis of the Electric Locomotive, showing the Motors and the Way they are connected with the Driving Wheels 


diagonally in the horizontal plane, and it is designed to ac- 
commodate the articulation gear details. The body bolster 
carries the swivel truck center-pin and it is of ample strength 
to withstand all braking strains. 


Wheels 


The driving wheels are 68 inches in diameter and are fitted 
with rolled steel tires 3 inches thick; they have cast steel cen- 
ters and are fitted with retaining rings. The driving wheel 
centers are fitted with quartered crank-pins and counterbal- 
ances; these latter are offset from direct opposition to the 
cranks to correct the transverse unbalance that would other- 
wise exist. The truck wheels are of rolled steel 36 inches in 
diameter. 


Axles, Shafts and Cranks 


The axles, jackshafts and motor shafts are of special carbon 
steel, oil-ttempered and annealed. They are of large diameter, 
finished all over and each has an axial hole throughout. 

The motor shaft cranks are forged with integral counter- 
balances. They are accurately located in quartering positions 
and press-fitted and keyed to the shaft. The jackshaft cranks 
are forged integrally with the shaft in a quartering position. 
Their counterbalances are keyed in position. As with the 
driving wheels, the counterbalances of motor shafts and jack- 
shafts are offset from direct opposition to the cranks in order 
to complete the balance. All crank-pins are of special carbon 
steel, oil-tempered and annealed; they are of ample diameter 
and are bored axially and press-fitted to their respective 
cranks and wheels. 


cial carbon steel, oil-tempered and annealed, and were subject 
to special inspection. : 
Cabs 


The cab of each half is an independent structure, complete 
in itself, and so constructed that it may be lifted bodily from 
the running gear with the floor and all auxiliary apparatus and 
set upon any convenient flat surface or trestle support without 
damage, leaving the motor and running gear accessible for 
any desired overhauling and permitting attention to be given 
at the same time to the machinery in the cab. As before 
stated, the cabs are identical in construction and fittings, are 
amply lighted by electric lamps, and so arranged that they are 
interchangeable. The location of the cabs in assembling is de- 
termined by dowels fitting in corresponding holes in the run- 
ning gear, and they are held in place by bolts. Bulk-heads 
with doors are so arranged that the motor and air com- 
pressor compartments, containing nearly all of the auxiliary 
apparatus, may remain lighted at all times with no intrusion 
of light in the controller compartment to affect the vision of 
the driving engineer. Provision is to be made for heating 
the cabs by steam furnished from electric steam boilers within 
the cabs. Steps and hand rails necessary for safe and con- 
venient access to all parts of the locomotive are provided. 
Each cab is fitted with an appropriate bell for hand opera- 
tion, a chime whistle, a sand-box and sanders, and also with 
an overhead collector of the pantagraph type, which is located 
on the roof; this is used for obtaining a power supply when 
passing over gaps in the third rail in yards. The sanders 
and overhead collectors are operated by foot push- buttons 
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located near the master controller and within easy reach of 
the driving engineer. 
Headlights 

Hach cab carries on its own roof; at the end, an electric head- 
light having for its illuminating element a 50-candle-power 
stereopticon lamp operated from the main current, with suit- 
able resistances, on 240 volts. These headlights are not in- 
tended to be of high candle power, or to be as powerful as a 
searchlight, although they might readily have been made so, 
as, obviously, the electric current is at hand. It was consid- 
ered of great importance to avoid the blinding effect on the 
motorman of a powerful light, as signals with color indica- 
tion only are provided in the tunnels and terminal yard. 


Air Brakes 


Each half of the locomotive is supplied with complete West- 
inghouse air brake equipment actuated by a motor-driven air 
compressor and a 600-volt motor, for both automatic and direct 
braking of locomotive and train. The compressor also fur- 
nishes air for the electro-pneumatic switches, and its displace- 
ment is 65 cubic feet of free air per minute. The entire sys- 
tem is especially designed for these locomotives. The brake 
rigging is suitably proportioned for the weights and it is ar- 
ranged to deliver a braking power of 85 per cent at 50 pounds 
cylinder pressure. 

Electric Equipment 

The motive power of this type of locomotive is delivered 
from two interpole motors operating on direct current at 600 
volts. The design of these motors was governed by the neces- 
sity of commutating the heavy drafts of power required to 
accelerate the heavy trains on the tunnel grades. For this 
purpose the design not only affords great electrical stability, 
but renders it possible to use the economical flexible and. effi- 
cient field control. Each motor will develop 2,000 horse- 
power on a current of 2,900 amperes at 600 volts. The weight 
of each motor complete without crank is 42,000 pounds. 

The motor frames are cast steel shells divided horizontally 
and bolted rigidly together. -The motor is of open construc- 
tion, affording easy access to all parts. .It is especially pro- 
vided with powerful self-ventilation.. If the full power of the 
locomotive is to be used more frequently than contemplated, 
. ventilation by air blast can be used to greatly increase the out- 
put. Semi-circular openings in the lower half of the frame 
provide seats in which the bearing housings are rigidly bolted. 
The lower half of the frame is provided with four feet for 
mounting and bolting on the side frames of the running gear, 
and these feet have machined flanges fitting over the top mem- 
bers on the side frames and stiffening the structure against 
transverse movement. In addition to being securely bolted, 
the feet of the frame are firmly wedged in place. 

The field of the motors has ten main poles and ten inter- 
poles, with heavy strap field windings. The main field is 
split in halves, both of which are used in slow-speed operation. 
One of these sections is shunted in control. 

The armature core is built of soft steel punchings assembled 
with the commutator. The commutator bars are of hard 
drawn copper clamped by, cast steel rings over mica insula- 
tion. 

For relief of the driving mechanism from éxcessive strains 
in the event of short-circuit in the powerful motors, an ad- 
justable friction clutch of novel design and tested efficiency 
in action is provided between the armature spider and the 
motor shaft. 

Each half unit is supplied with two pairs of rail shoes of 
appropriate size and strength, suitably connected and fused. 
One pair of shoes is mounted on a hardwood beam on each 
side of the swivel or four-wheeled truck. 


Control 


The control of these powerful motors is of Westinghouse 
shunted field type, and by utilization of the unit switch sys- 
tem the motors may be grouped in “series” or in “multiple” 
at will. Electro-pneumatic switches, actuated by air from the 
brake compressor and operated by magnets controlled from 
the master controller, are provided to regulate the field 
strength of the motors by shunting and by cutting out a por- 
tion of the field winding, in addition to the “series-parallel” 
grouping, thus giving increased economy of operation and 
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additional running points, greatly improving the facility and 
economy of operation. The bridging system is used for pass- 
ing from series to multiple connections. The motor fields 
are arranged to be reversed for changing the direction of 
motion, and reversing is accomplished by unit switches. The 
master controller is simple in operation, and the cab is so ar- 
ranged that the entire controlling mechanism of the locomo- 
tive and train is within reach of the driving engineer. While 
it is not intended that the half units be operated independ- 
ently, the cabs are identically equipped and the windings, 
connections and control are such that in the event of the dis- 
abling of one motor, the train may be operated under reduced 
power by the second motor, the same resistances being em- 
ployed as for the two. 

A master controller with latched handle and suitable oper- 
ating points is placed in each end of the locomotive and the 
circuits thereto are so arranged that when two or more loco- 
motives are coupled together all may be operated simultane- 
ously from any one of the master controllers. All switches 
are operated from the master controller entirely at the will 
of the motorman or engine driver. 

The resistances are of the three-point cast grid type. The 
grids have such capacity that when one motor is cut out of 
service the locomotive will operate with the remaining motor. 
Under such circumstances the locomotive will exert a tractive 
effort of 25,000 pounds with the train accelerating at a rate 
of one-tenth mile per hour per second, until the resistance 
grids are cut out. 

Suitable receptacles and jumpers are provided to establish 
the necessary low voltage control circuits between the loco- 
motive half units. 

A duplicate set of small storage batteries is supplied in 
each half unit for the operation of the control circuits, and 
relays with suitable resistances are provided for shunting 
part of the current of the compressor motor through the bat- 
teries for automatic charging. 

An exceptionally quick-acting circuit-breaker is supplied 
on each half unit, which is connected between the junction 
of the third rail shoe and overhead collector cables and the 
switch groups. The main switch is on the line side of the 
circuit-breaker. 

The general specifications for the principal parts of these 
locomotives are as follows: 


BICC AML E Utes teen padeterels, chews sisis o-sat 3.5 166 tons 

Weight of electrical parts.......... 62 tons 

Weight of mechanical parts........ 103 tons 
Maximum horse-power ............ 4,000 

PRTACULV.Ee ClO Rta mePetet net, cs ceateretsit aiace 60,000 

Diameter driving wheels.......... 68 inches 
Diameter truck wheels............ 36 inches 

Rigid wheel base, each half........ 7 feet 2 inches 


Total wheel base, each half........ 
rhotalewiheele DAs Grre cine < shone < isonet < he 


23 feet 1 inch 
55 feet 11 inches 
64 feet 11 inches 


* * * 


The air pump exhaust pipes of about one hundred and fifty 
locomotives of the Lehigh Valley Railroad have been changed, 
so that the pumps now exhaust directly into the atmosphere 
instead of into the smoke-box, as is the usual arrangement. 
As all railroad men know, the effect of exhausting into the 
smoke-box is to create a draft on the fire. Since much of 
the work of the air-brake pump is done when the locomotive 
is at a standstill, or going down a grade, this means that 
fuel is consumed needlessly, and for this reason the exhaust 
pipes were changed. Tests made by the company show that 
a saving of about 1,000 pounds of coal per locomotive is 
effected on the descent of the grade from Glen Summit to 
Penn Haven Junction, Pa., a distance of about twenty-six 


miles. 
* * * 


The Canadian Government has decided to call for bids for 
the new Quebec bridge to take the place of the one which 
collapsed during construction August 29, 1907. The span has 
been reduced from 1800 to 1715 feet. Plans have been com- 
pleted for both cantilever and suspension type bridges. The 
style to be adopted will depend upon the cost and time of 
erection of each, and the general usefulness as compared with 
expenditure, 
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NEW BRENNAN MONO-RAIL CAR 


Mr. Louis Brennan, who a few years ago invented a mono- 
rail car which is capable of maintaining its balance on a sin- 
gle rail, nothwithstanding the fact that the center of gravity 
is considerably above the rail, has now completed a full-sized 
car, which during a recent demonstration carried forty per- 
sons without mishap. The car is 40 feet in length, 10 feet 
wide and 13 feet in height to the top of the cab in which the 
machinery is contained. It weighs, empty, 22 tons and is capa- 
ble of carrying loads up to 10 tons. Those who read the de- 
scription of Mr. Brennan’s working model that appeared in 
the August, 1907, number of Ratnway MacHINERY, will recall 
that the car maintains its balance, even when the load is 
shifted to one side, by the gyrostatic action of two fly-wheels, 
which are operated in opposite directions by electric motors. 
The two gyroscopes, which form the balancing mechanism of, 
this latest car are 3 feet, 6 inches in diameter, weigh three- 
fourths of a ton each and run at the rate of 3,000 revolutions 
per minute in vacuum. A petrol engine on the car generates 
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Brennan in the development of his invention, and he is now 
planning cars triple the size of the present one and expects 
to attain a speed of 150 or more miles an hour. Since the 
original model was exhibited, Mr. Brennan has considerably 
developed and improved his invention. The precession of the 
gyroscopes was accelerated or retarded in the model by fric- 
tional means. In the full-size car, a very clever pneumatic 
device is employed. It is the automatic control of the pre- 
cession of the gyroscopes that keeps the car in equilibrium. 
Mr. Brennan is also the inventor of the Brennan torpedo, 
which is controlled by the British war department. 


* * * 
GAGE FOR SETTING SLIDE VALVES: 


CHARLES R. KING* 


There are still a large number of foreign locomotives having 
slide valves inside of the frames, and it is often difficult to 
verify the setting of these valves, particularly when they are 
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Brennan Mono-rail Car with Forty Passengers aboard 


the electric power by which these gyroscopes, aS well as the 
driving wheels of the car, are actuated. Hach of the two trucks 
upon which the car is mounted contains two double-flanged 
wheels which run on a heavy rail having a slightly rounded 
bearing surface. The demonstration of this new car was suc- 
cessful beyond expectation, and it carried its forty passengers 
around on a single rail smoothly and without vibration, tak- 
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placed vertically between the cylinders. The following arrange- 
ment was devised to remedy this inconvenience, and it is found 
quite practical in the shops of the French Hastern Railroad. 
On the front cylinder cover, or if need be on any part of 
the locomotive frame, is screwed a bracket A, carrying two 
sliding pieces a and b, the length 7 between the outside edges 
of which is adjustable at will. This dimension 7 represents 
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Gage for Setting Valves on Engines with Steam-chests between the Frames 


ing curves and irregularities in the track with perfect safety 
and absolute stability. There was not the slightest tendency 
on the part of the car to leave the rail, so perfect was the 
gyrostatic control. To demonstrate the stability of the appa- 
ratus, all of the forty passengers were crowded to one side 
of the car, and the only result was that the loaded side rose 
a trifle owing to the gyroscopic action. 

Mr. Brennan does not hesitate to declare that the mono- 
rail, which the gyroscope principle makes a practical possibil- 
ity for the first time, will revolutionize the railway systems 
of the world. A train running on a single rail can attain 
with ease and safety, he declares, a speed that is impossible 
for double-rail vehicles. The Indian Office, the War Office and 
the Kashmir government have assisted and encouraged Mr. 


. case of outside valve chests with extended spindles. 


the distance between the outside edges of the admission 
ports of the cylinder, as shown in the sectional view to the 
left. ‘ 
On the extended end of the valve spindie—usual on the 
European continent—is fixed another piece B, also having two 
sliding parts c and d, the outside edges of which represent the 
outside edges of the valve. 

The displacements of the valve, relative to the face of the 
valve chest, are thus indicated outside of the steam-chest, and 
the valves can be regulated with as much facility as in the 
The ap- 
paratus is arranged for use with different classes of loco- 
motives. 

* Address: Staple Hill Park, Staple Hill, near Bristol, England. 
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FOREIGN ARTICULATED LOCOMOTIVES 


A. R. BELL* 


For working over the heavy gradients on the Great Southern 
of Spain Railway, Messrs. Kitson & Co. of Leeds, have sup- 
plied three powerful articulated tank engines. One of these 
is shown in the accompanying illustration, Fig. 1. The cylin- 
ders, of which there are four, are 14% by 24 inches, all fed 
with high pressure steam. The valves are of the ordinary 
flat side pattern and are actuated by Walschaerts gear. The 
engine is built in three sections. The main frame, 47 feet 
4%, inches long, which carries the boiler, is pivoted at each 
end on two smaller frames which carry the cylinders, wheels 
and valve inechanism. The wheel arrangement is 2-8-8-0, the 
diameter of the small leading wheels being 2 feet 9 inches, 
while the two sets of eight coupled wheels are 4 feet in diam- 
eter. The gage is 5 feet 6 inches. The boiler, which is 5 feet 
6 inches in diameter and 15 feet long, carries a steam pres- 


Fig. 1. 


sure of 180 pounds per square inch. The tubes, of steel with 
copper sleeves, are 2 inches in diameter, and 218 in number. 
The side tanks carry 1,950 gallons of water, and the bunker 
tank 350 gallons, a total of 2,300 gallons; 214 tons of coal 
are carried. The engine is fitted with an automatic vacuum 
brake, and two double-acting Worthington pumps feed the 
boiler. The weight of the leading bogie is 107,900 pounds, 
and the trailing bogie, 94,100 pounds, giving a total of 202,000 
pounds, or 101 tons. 

The Antofagasta (Chili) and Bolivia Railway, has added a 
powerful articulated engine to its stock of locomotives. As 
can be seen by referring to Fig. 2 it is of the 2-6-6-4 type, the 
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tains 180 tubes which are 1% inch in diameter, and 12 feet 
long between the tube plates. The firebox is of the Belpaire 
type. The heating surface is as follows: Firebox, 104.3 square 
feet; tubes, 1,054.7 square feet; total, 1,159 square feet; grate 
area, 25.2 square feet. There are two side tanks carrying 
1,225 gallons, and a iarger one over the trailing bogie, having 
a capacity for 2,525 gallons, the total water supply being 3,750 
gallons. The bunker holds 414, tons of coal. The weight of 
the engine, light, is 120,300 pounds, and in working order, 
170,000 pounds—a remarkable figure for a locomotive of 2 
feet 6 inches gage. The engine is fitted with the Westinghouse 
quick-acting brake, and among other specialties are a tank 
water gage, screw reverse gear, sanding gear, sight-feed oil- 


ers, and central buffers. 
* * * 


FIRST TRAIN THROUGH PENNSYLVANIA TUBES 


The Pennsylvania tunnels under the North and Hast Rivers 
were Officially inspected on November 18 by President James 
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Articulated Locomotive, Great Southern of Spain Railway 


McCrea and other officers, directors, and minor officials of the 
road. The first train through the tunnel conveyed the party 
from Harrison, N. J., to Long Island City, and from there 
over the new electrified system to Jamaica. As the electrical 
apparatus has not as yet been installed in the tubes, a loco- 
motive using coke as fuel was used to haul the train. The 
huge electric locomotives which are to be used when the tubes 
are completed, are illustrated and described elsewhere in this 
number. It is estimated that twenty-four of these locomotives 
will be needed to handle the daily traffic. Mr. C. I. Leifer, 
the division engineer of the New Jersey division, said that the 
present intention was to open two of the tubes under the 
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Fig. 2. Articulated Locomotive—Antofagasta and Bolivia Railway, Chili 


two sets of six coupled wheels being independently driven by 
two pairs of high-pressure cylinders, 14 inches in diameter 
by 18 inches stroke, arranged to face each other. The leading 
and trailing truck wheels are 2 feet 3 inches in diameter, and 
the coupled wheels are 3 feet 114 inch in diameter. The 
wheels grouped in the leading bogie have a wheel base of 12 
feet 9 inches, and those in the trailing bogie occupy a length 
of 16 feet 1014 inches, the total wheel base of the engine being 
40 feet 114 inch, and the length over buffers about 60 feet. The 
boiler has an outside diameter of 4 feet 4 inches, and carries 
a working pressure of 180 pounds per square inch. It con- 
* Address: Copperkins Grove, Chesham Bois, Bucks, Eng. 


East River by March 1.. By July 1 it is expected that the tun- 
nels under the Hudson will also be ready for passenger serv- 
ice. This means that by March 1 it will be possible for Long 
Island passengers to take a train from the new Pennsylvania 
station and go direct to any part of Long Island without 
change. Particular comment was made by the officials on the 
excellence of the tunnel grades, which are very gradual. An- 
other advantageous feature in connection with the construc- 
tion of these tubes is the continuous elevated concrete walk 
which extends throughout their length. This walk enables 
the track inspectors to inspect the roadbed without danger. 
At intervals of 50 feet there are stairs descending to the road- 
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bed, and, in case of accident, it will be possible for passengers 
to use this elevated walk in getting out of the tunnel. Along 
the walk at frequent intervals there are seats provided with 
strong handles to provide against the danger of workmen be- 
ing drawn to the track by the suction of fast-moving trains. 

The completion of this tunnel system, the estimated cost of 
which is approximately $160,000,000, will mark one of the 
greatest achievements in railway history. 


* * & 


ACCURATE SHOP WORK ON GENERATOR 


The accuracy with which the design and machining of mod- 
ern machinery is done, is well illustrated by the recent addi- 
tion to the power plant of the Packard Motor Car Company 
at Detroit. The addition consists of a 2,000 K.W., 240 volt, 85 
R. P. M. Hawthorn generator direct connected to a Cooper 
horizontal cross-compound engine. Although the generator 
was completely assembled for the first time in the power 
house, there was no necessity for cutting or fitting of any 
sort. Every part and detail fitted together perfectly. 

The machine work was interesting on account of the size 
of the generator, making special work necessary in order 
to meet shipping conditions. The frame is 22 feet 1 inch in 


Direct-current 2000 K.W. Generator during Erection 


diameter and weighs approximately 54 tons. When divided 
into halves and loaded one half to a car, the half frame had a 
. span of 11 feet across the car, or a little more than the rail- 
road’s allowance for clearing. Special shipping arrangements 
overcame this difficulty. The commutator, weighing 15 tons, 
is 10 feet 4 inches in diameter, but the diameter over’ the 


tangs, or leads from the armature, was the determining fea-~ 


ture. Since this measurement is 15 feet 6 inches it became 
necessary to divide the commutator also. It was indeed deli- 
cate work to split this annular ring which is built up of 816 
copper bars and an equal number of mica insulating segments, 
and still loosen as few of the segments as possible. This was, 
however, successfully done. The accompanying illustration, 
which is a view of the commutator taken during erection, 
shows it just after being put in place on the shaft. The ring 
for preliminary tightening is still in place. After the wind- 
ing was completed, this tightening ring was removed, the 
commutator heated by short circuiting the windings and all 
the cap-serews in the end ring were made tight. The commu- 
tator was then turned true. 

The armature center or spider was shipped in sections, and 
was bolted and keyed to the engine shaft in the same manner 
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as a flywheel is put in place. The armature core laminations 
were punched at the factory and packed in boxes. These 
were stacked after the spider was in place on the shaft. The 
illustration shows these in place ready to receive the coils of 
the armature winding. 

During the last few days of the installing, when the final 
adjustments are usually made before putting a generating set 
into service, this particular installation was rushed to the 
limit to have it ready in time for a previously announced 
banquet given in the engine room to the erectors and engi- 
neers. A preliminary run of a few minutes was made in the 
afternoon of October 8. That evening President Joy, of the 
Packard Motor Car Company, started up the new set before 
his guests, at the engine room banquet. It was allowed to 
divide the load with a 1,000 K.W. set for a few minutes, and 
was then given the full factory load. It carried it without a 
spark and without any adjustments of any kind having to be 
made on the set. 

Factory work all the way from the designing engineer to 
the final inspector must be absolutely accurate to make pos- 


sible the installation and running of such a generating set, 


made up of a generator weighing 107 tons and an engine hay- 
ing a low-pressure cylinder with a bore of six feet, under full 
load without adjustments. This generator had been assembled 
for the first time away from the factory and without fitting 
or cutting of any parts. This record for installing was made 
by Mr. H. A. Hoagland, installing engineer of the Western 
Hlectric Co., the builders of the generator. 


* *e * 


DEVICE FOR PREVENTING RAILWAY 
COLLISIONS 


An electric automatic safety device, which is the invention 
of Frederick Lacroix of Texas, for the prevention of railway 
collisions, was recently tested on the Erie Railroad with satis- 
factory results. Two trains were started toward each other 
over a section of track which had been equipped with the 
necessary electrical apparatus, at a speed of 30 miles per 
hour. When they were within half a mile of each other the 
air brakes were set automatically, and with the same grad- 
ually increasing force which a skillful engineer would employ 
in bringing his train to a halt. Both trains stopped, quite 
far enough from each other to avoid the slightest chance of 
mishap, yet in neither of the locomotives did the engineer 
move a hand toward throttle lever or air brake control. Hvery- 
thing was done automatically. 

The test was repeated six times, at various speeds and over 
various distances, and not once did the automatic device fail 
to work. It was not alone as a safety device, however, that 
the invention demonstrated its usefulness. By it, telephonic 
communication was established between the office of Oliver 
Harriman, at 111 Broadway, and his brother James, who was 
a passenger on the special, and who listened to the stock 
quotations read to him from his brother’s office while the 
train sped along at thirty miles an hour. Mr. Lacroix said 
that the telephonic device would work just as well at a greater 
speed or at a more extended distance. : ne 

The invention is operated by a third rail such as is used 
on electric railroads. A shoe from the locomotive touches the 
rail and receives power through it'both for the operation of 
the emergency brake and for the telephone. 
similar to that of the block signal system. A length of track 
is divided into zones, and so long as only one engine is in this 
zone, a green light shines in the locomotive cab. Whenever 
two trains enter the same zone, however, this light goes out 
automatically, and when the trains approach within a given 
distance of each other, the air brakes on each are set auto- 
matically. It is possible to arrange the mechanism so that 
the brakes will be applied with great speed, or so that they 
will operate gradually. The ten miles of track between New- 
ark and Nutley were divided into five zones of two miles each 
when the test was made, and it was asserted by Mr. Lacroix 
that zones of this length are ample to assure the stoppage of 
trains, even should each be making sixty miles an hour when 
the device is called into play. At the close of the test the 
railroad men who were present declared that the device had 
fulfilled their greatest expectations. 


The principle is — 
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MODERN LIGHT-TRAIN LOCOMOTIVES 


CHARLES R. KING* 


In strenuous competition with electric surface railways, the 
railway companies throughout entire Europe have adopted a 
service of light runabout trains. Some of these have the 
locomotive placed between one or two cars, and the engineer 
in his compartment at either end of the train, where are 
located suitable levers and rods, controls the engine and 
brakes, while others have motor cars which are able to haul 
two or three vehicles, and which are also controllable from 
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light-train traction. This noted engineer published a work, 
entitled “Road Progress,” in the year 1850, which gives many 
figures on the costs of operating light-train locomotives. His 
arguments for the “light-system” are the same as those em- 
ployed to-day to justify rail motor coaches. The system of 


motor coaches was tested on the Exeter to Bristol (England) 
broad-gage (seven-foot gage) railway in 1850, which was then 
worked by the broad-gage engines of the 4-2-2 type, and in 
1856 by the tank engine, having 9-foot driving wheels, shown 
in the diagram Fig. 2. The “Fair Field” steam car was con- 
structed for working the Tiverton branch of the Bristol and 
f 


Fig. 1. Superheated Steam, Compound, Light-train Locomotive on the Austrian State Railways 


either end of the train. Many have found it most practicable 
to employ small locomotives specially designed for operating, 
with great economy, light trains running at moderate express 
speeds, and of all three methods, the last-mentioned appears 
to be meeting the most favor. 

One of the most prolific errors that is current is the suppo- 
Sition that such forms of light traction are new; in reality 
they have been introduced and reintroduced again and again 
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Fig. 2. Tank Engine, with Nine-foot Drivers; Weight Forty-two tons 


almost since the creation of railways. The only novelty in 
these so-called new systems of rail traction is in the mechan- 
ism or in some particular disposition of the engine for ren- 
dering the traction of light trains especially economical. 
William Bridges Adams of the Fair Field Engineering 
Works, England, was the pioneer and a zealous advocate of 


*Address: Staple Hill Park, Staple Hill, near Bristol, England. 


Exeter Railway. It had six wheels, the two front ones (4 feet 
6 inches diameter) being the drivers, which were worked by 
two cylinders 8 by 12 inches. The other wheels were 8 feet 
6 inches diameter. The total heating surface was 362 square 
feet. Pulling two trail cars, the steam coach made an aver- 
age speed, on a rising grade of 1 in 86, of 27 miles an hour. 
This steam car weighed 15.3 tons, and the train 31.7 tons. 
The whole train ran on 14 wheels as against 14 wheels for 
the express locomotive and tenders of the Great Western loco- 
motives without any cars. The coke consumption was 14.8 
pounds per mile, but subsequently this was reduced to 13 
pounds, and still later to 8.7 pounds. The motor coach seated 
58 passengers in three compartments; there must have been 
an average, therefore, of over 9 persons on each seat—the 
seating capacity of the old G. W. R. broad-gage cars was seven. 

The “Fair Field” motor coach ran from Exeter to Bristol, a 
distance of 76 miles, with a trail load of 10 tons—correspond- 
ing to 140 passengers total—at an average rate of 28 miles per 
hour, the maximum speed being 47 miles per hour, and which 
was later increased to 52 miles per hour. The coach was then 
tested on the Clevedon Branch from the Great Western line 
between Yatton and Clevedon (a point on the Bristol Chan- 
nel), the speeds averaging from 22 to 26 miles per hour; coke 
consumption 8.7 pounds per mile, and water evaporated per 
pound of coke, 7 pounds. The cost of the coke was $5.12 per 
ton. This steam coach was employed between train times inp 
switching trucks and pulling wagons. 

The success on the Great Western line with motor cars, 
induced the Eastern Counties (now Great Eastern) Railway 
to order from the Adams Co. the “Enfield” car for 84 passen- 
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creased temperature in the low-pressure cylinder. In this 
light-train engine, the application of such reasoning would 
have entailed cylinder ratios approaching marine practice— 
considerably over 1 : 8—and as the contrary method has been 
employed, it would appear that there is no practical reason 
for increasing the high-pressure cylinder volumes and decreas- 
ing the low-pressure volumes when superheating the steam 
previous to its entry into the large cylinders. With saturated 
steam the adoption of a ratio,lower than 1: 2.7 for a boiler 
steam pressure of 175 pounds has usually resulted in complete 
failure. In Great Britain, ratios of 1:19 to 1: 2.08 have 
been persistently employed, and the total fail- 
ure of such attempts, instead of being attrib- 
uted to this cause, have been charged to the 
unsuitability of the principle employed; and 
at the present day there is not, in England, 
one compound locomotive with ratios of cylin- 
der volumes appropriate to the principle of 
two-stage expansion. The imported du Bous- 
quet locomotives of the French Nord Railway 
having ratios of 1 : 2.77, are operated in such 
a manner as to render the system of two- 
stage expansion nearly useless—so that bet- 
ter results are obtained by single expansion. 
This is done by means of two valve gears; 
the high-pressure running cut-off being 30 per 
cent of the piston stroke with the low pres- 
sure set for 60 per cent. As a consequence, 
the receiver pressure is kept down to 25 
pounds per square inch, or one-ninth of the 
Instead of the low-pressure 
cylinders being made to perform their moiety 
of the work, by means of co-equal cut-offs of 
40 per cent in both cylinders, resulting in 75 
pounds receiver pressure, the high-pressure 
cylinders are made to contribute from 70 to 
75 per cent of the total power output. In this 
way the British engineers have found the 
compound principle worse than useless; and 
not knowing or caring how to apply the sys- 
tem to better advantage, they are now twenty 
years behind American and Central Huropean 
practice, where ratios of nearly 1 : 8 are the standard. 

A superheated steam, compound, locomotive that serves the 
Austrian main line intermediate stations, with a trail load of 
three to four cars of 40 to 50 tons’ weight, at all speeds up 
to 50 miles per hour is shown in Fig. 1. With a train of four 
cars from Vienna to St. Roelten, a distance of 61 kilometers, 
it maintained a speed of 62 kilometers (38.4 miles) per hour 
on a long grade of 1 per cent, on the Rekawinkel incline, and 
attained 103 kilometers (63.8 miles) per hour on the level. 
The water consumption for the whole run of 61 kilometers 
was 1,600 liters (425 gallons). The fuel used is lignite coal. 

This engine was built by the noted firm of Krauss of Linz, 
in Austria, and Muenchen in Bavaria; and being designed 
especially for a given service, only varying within narrow 
limits, it is found to answer satisfactorily the new exactions 
for rapid and frequent trains at ‘a minimum cost for operation 
and maintenance. 


Principal Dimensions of Austrian Light-train Locomotive 

Cylinders, high-pressure, 260 millimeters; low-pressure, 400 
millimeters. 

Piston stroke, 550 millimeters. 

Driving wheels, diameter, 1,450 millimeters. 

Boiler, diameter, 1,200 millimeters; tubes, number, 130; out 
side diameter, 46 millimeters. 

Superheater pipes, number, 16; outside diameter, 33 milli- 
meters. 

Grate area, 1.027 square meter. 

Heating surfaces: fire-box, 5.2 square meters; flues, 46.96 
square meters; superheater pipes, 3.29 square meters; steam 
pressure, 15 atmospheres. 

Weight of engine: empty, 24.1 metric tons; load on leading 
axle, 10 tons; on driving axle, 14.3 tons; on trailing axle, 7.3 
tons; total, 31.6 tons. 
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RYERSON FLUE-CUTTING MACHINE 


An interesting design of flue-cutting machine, which has 
recently been placed on the market by Joseph T. Ryerson & 
Son, Chicago, Ill., is shown in the accompanying illustrations. 
This machine, which is the result of considerable experiment- 
ing along this line, is adapted to a general range of work and 
is so designed as to occupy a small amount of floor space. 
fhe machine is practically noiseless in operation, and it has 
a capacity for cutting tubes or pipes ranging from % inch to 
6 inches in diameter. It is so arranged that the work may 


Two Views of the Ryerson Flue-cutting Machine, showing it set up for Work of Large 
and Small Diameters 


be cut off to any desired length, and the operation is very 
rapid. The cutter-wheel is directly connected by universal 
joints to the driving-shaft. The tight and loose pulleys on this 
shaft are 12 inches in diameter, and should run at about 200 
revolutions per minute. The slide on which the cutter is 
mounted is adjusted vertically for different diameters of tubing 
by the hand-wheel shown at the top of the machine. The object 
of this offset drive through the universal joints, is to provide 
clearance for the tubes or pipes back of the machine so that 
they may be adjusted to any position and cut to any desired 
length. The feed of the cutter is accomplished by means of 
the hand-lever shown. This lever is equipped with a balance- 
weight, as shown, that provides an automatic release. Very 
little pull is required on this lever to cut tubes of any size. 
The rollers on which the tube revolves while it is being sev- 
ered, are arranged so that they can be quickly brought close 
together or spread apart to the proper distance for work of 
various diameters. This adjustment is made by the small 
nand-wheel and screw shown. For reaming out the slight burr 
from the inside of the tube, which is sometimes caused by the 
cutter-wheel, a fluted conical reamer is provided that is at- 
tached to the end of the cutter-shaft. This reamer will ream 
tubes up to and including 3 inches in diameter. If desired a 
larger reamer for tubes of greater diameter can be furnished. 
This larger reamer, when furnished, is attached to the opposite 
end of the shaft just outside of the end bearing box. Each 
machine is equipped complete with one cutter-wheel 4% 
inches in diameter, a fluted reamer suitable for tubes up to 
3 inches in diameter, and all the necessary wrenches. The 
makers state that this type of flue-cutting machine is in use 
in a number of the leading shops and is giving entire satisfac- 
tion. The approximate weight of the machine is 325 pounds. 
The makers will be glad to furnish additional and more de- 
tailed information if it is desired. 
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CLAMPING DEVICES* 


LUCIEN L. HAASt 


lf the reader will carefully go over the twenty illustra- 
tions of different clamping devices found in the accompany- 
ing Data Sheet, he will find that some of them are very simi- 
lar; yet the mechanic will be able to cite many instances 
where one, and only one, of these types can be used to advan- 
tage. Of course, it will be understood that these illustrations 
are diagrammatical and are intended to indicate the princi- 
ples of various clamping methods rather than the actual de- 
sign and construction of the clamp itself. In order to make 
each illustration more complete, the work itself has been rep- 
resented in each case by sections shown in solid black. 

Figs. 1 and 2 represent the every-day method of clamping 
work to the table of a milling machine or to the face-plate 
of a lathe. The type of clamp shown in Fig. 3 is commonly 
used for holding work in a drill jig when one bolt or screw is 
sufficient, especially when it is desired to have an open end 
jig. Fig. 4 illustrates a scheme which is not often found in 
use. This type of clamp is adapted to box jigs; it has the 
advantage of being easily removed, which is accomplished by 
sliding it longitudinally. By glancing at the detailed view to 
the right, which shows the end of the clamping bar and its 
retaining grooves, the way in which it is held in place and 
removed will be clearly understood. Figs. 5 and 6 show 
clamps which are very much alike, but as a great many me- 
chanics use the design shown in Fig. 5, I added that of Fig. 6, 
as it is both simpler and two-to-one quicker, when it comes 
to removal. It will be noted that when the clamp is slotted 
as shown in the plan view of Fig. 6, fixed studs may be 
used instead of the swinging bolts. As there are a great 
many mechanics who prefer the cam as a means of clamping, 
the illustration Fig. 7 is presented as a reminder of the appli- 
cation of this principle. As is well known a cam can be used 
in possibly a hundred different ways. The type shown in Fig. 
8 is often found in machine shops, on milling fixtures, drill 
jigs, lathe fixtures, etc. The clamp and bolts can be removed 
by loosening the nuts and pulling out the slip washers which 
allow the nuts to pass through the large holes. . Fig. 9 illus- 
trates a scheme which is commonly used on milling fixtures 
when light milling is to be done. The design of clamp shown 
in Fig. 10 is not frequently seen in use as it is a scheme which 
a mechanic will not use if he can see another way out of it; 
but at times it is found almost impossible to use a clamp of 
any other type. Fig. 11 shows the style of clamp that is used 
in connection with box drill jigs when it is desired to sup- 
port a part to be drilled on two points. As will be seen, 
these two bearing points are self-adjusting. The design of 
Fig. 12 is generally used when it is desired to support the 
work in two places in an open-end drill jig. Figs. 13 and 14 
show types which are quite similar, but, as before stated, there 
are many cases where one type can be used to advantage and 
not the other. For instance, the clamp, Fig. 13, is intended 
for box jigs and one would not think of using the type of 
Fig. 14 in such a jig, because the latter is altogether too slow. 
However, its advantages over Fig. 13, in case it is desired to 
have an open end jig, are apparent. The relation of the first 
cost of a jig to the quantity of work to be done, is a factor 
which sometimes makes a jig which is not perfect from a 
purely mechanical standpoint, more desirable than one which 
represents better design but greatly increased cost. Fig. 15 
shows the old hook-bolt scheme, a clamp which is found in 
use almost as often as that of Fig. 1. The type shown in 
Fig. 16 answers practically the same purpose as that of Fig. 
11, and it is used on, I dare say, one-third of the drill jigs 
now in use. A style of clamp that is somewhat similar to 
the one illustrated in Fig. 4, is shown in Fig. 17. In this 
case, however, two clamping bolts are used and the clamp 
is removed from the end of the jig. This is a good, as well 
as a quick method, of clamping work in open-end drill jigs. 
Fig. 18 illustrates the use of bolts only, for holding down 
work. The illustration is self-explanatory. Fig. 19 shows a 
good design of clamp for holding work in a milling fixture. 
It binds the work both horizontally and vertically and “has it 


* With Data Sheet Supplement. 
+ Address: 341 Landon St., Buffalo, N. Y. 
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all over’ any other type when it can be used. The last but not 
the least of the clamping devices is shown in Fig. 20, which 
illustrates the wedge method. This is found in use in about 
every machine shop in the world, and its application is famil- 
iar to all mechanics. eer ee 


TURBINE LOCOMOTIVE FOR RAILWAYS 


President Hugh Reid of the Glasgow University Engineering 
Society has announced that a new locomotive is under con- 
struction which may lead to the application of steam turbines 
to locomotives. Mr. Reid describes this engine as the first 
steam turbine electric locomotive. Various proposals had 
been made to electrify the existing steam railways, he said, 
but the anticipated cost of conversion and of prospective and 
subsequent maintenance had hitherto prevented progress. At- 
tempts had also been made to introduce independent self-gen- 
erating electric units that might operate over the existing 
railway systems without necessitating any electrical equip- 
ment on the railways themselves. The Heilmann steam- 
electric locomotive which was built in 1894 was an example 
of a unit of this type, but Mr. Reid asserts that the new steam 
turbine electric locomotive which is now being built by the 
North British Locomotive Company is a much more practical 
development. 

The steam is generated in a boiler of the ordinary locomo- 
tive type, which is fitted with a superheater. The steam from 
the boiler is led to a turbine of the impulse type, running at a 
speed of 3,000 revolutions a minute, to which is directly 
coupled a continuous current, variable voltage dynamo or gen- 
erator. The dynamo supplies electrical energy of from 200 
to 600 volts to four series of wound traction motors, the arma- 
tures of which are built on the four main or driving axles of 
the locomotive. f 

The exhaust steam from the turbine passes into an ejector- 
condenser, and is, together with the circulating and condens- 
ing water, delivered eventually to the hot well. As the steam 
turbine, unlike the reciprocating steam engine, requires no 
internal lubrication, the water of the condensation is free 
from oil and consequently is returned from the hot well direct 
to the boiler by means of a feed pump. The water evaporated 
by the boiler is therefore returned to the boiler again and 
again, and the supply of water carried in the tanks is actually 
circulating water for condensation purposes. This condensing 
water is circulated within what is practically a closed cycle, 
by means of small centrifugal pumps driven by auxiliary 
steam turbines placed alongside the main turbine and dynamo. 

Mr. Reid declares that the idea is the outcome of much 
thought and experiment extending over a period of several 
years, and it is being carried out on a large scale. As the 
engine under construction is intended for express passenger 
work, Mr. Reid hopes to obtain comparisons from its actual 
working with the performances of reciprocating steam loco- 
motives, especially as regards the relative consumption of 
fuel and water, and also as to the efficiency of transforming 
the energy of steam into draw-bar or train pull, and also 
relative to the rapidity of acceleration under the old and 
new systems. ; 

Most of the component parts of this steam turbine electric 
locomotive have already proved themselves effective and effi- 
cient in other applications, and the novelty lies in the com- 
bination of the different elements of which the locomotive is 
composed. The expected results in this case should not 
therefore, Mr. Reid believes, be so problematical as in the 
case of an invention where the novelty is in the details. It 
is the question of the cost of the locomotive which most 
troubles the patentees or raises any doubt as to its general 
adoption. 

%* * * 

The Canadian Pacific Railroad has found telephone train 
despatching so satisfactory on a system of 500 miles that it 
will extend the system operated by telephone despatching to 
1,000 miles within a year. It has been stated that 50 per 
cent more traffic can be handled than was possible with the 
telegraph system of despatching. This, of course, may not be 
due entirely to the new system of despatching, but to other 
improvements as well. 
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ELECTRIC DRIVE OF TURBINE PUMPS* 


It is becoming a well-recognized fact that the electrical 
engineer, in order to successfully solve the problems of his 
particular science, must give earnest study and work to many 
other branches of engineering. The peculiarities of electrical 
rotating machinery make it desirable, and often essen- 
tial, to obtain a thorough knowledge of the mode of opera- 
tion, variation of load, and nature of product, of the me- 
chanical apparatus that it will be applied to. The point of 
view of the electrical engineer is in this study so different 
from that of the mechanical engineer in designing his part 
of the combination that it should cause no surprise if the in- 
vestigations of the former must run along entirely original 
lines. Such has most prominently been the case in intro- 
ducing the electric motor in steel, cotton and paper mills, or 
when applying gas engines to the driving of electric genera- 
tors. The turbine pump, to which this paper will be devoted, 
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Diagram showing the Relation between Capacity, Brake Horse-power, 
ee Horse-power, and Efficiency of Centrifugal Pumps gy te! at Constant 
has been comparatively neglected, and yet the erratic condi- 
tions found in many pump installations show the unquestion- 
able necessity for a better understanding of the problem in- 
volved in electric drive of turbine pumps. 

The troubles experienced indicate that there are two prin- 
cipal questions, the correct solution of which insure successful 
electrical operation of turbine pumps. First, the selection 
of the proper size of motor to take care of varying load condi- 
tions; second, the selection of the proper type of motor to 
meet different starting requirements. 

Taking these questions in the order just mentioned, it first 
becomes necessary to investigate how the load on a turbine 
pump running at constant speed or nearly so, varies with 
varying capacity and head. The variation of the load with 
different speeds is less important and less involved. It is 
less important, because at each speed that may be desired 
our reasoning for constant speed is applicable. It is less in- 
volved, because the behavior of the turbine pump in this re- 
spect is well known, and all necessary information is volun- 
tarily and fairly accurately supplied by the pump manufac- 
turer. The self-evident necessity of allowing margin in the 
motor for different speeds has caused this condition to be 
well taken care of. The most frequent speed variation desired 
is one speed for so-called domestic service pressure and an- 
other for fire service pressure. In the case of multipolar 


* Abstract of a paper by Mr. J. E. Fries, read before the American 
Society of Swedish Engineers, at Brooklyn, N. Y., October 16, 1909. 
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alternating current motors, this variation is generally ac- 
complished by using a different number of poles for the two 
speeds. 

At each constant speed, however, it will be found that most 
pump manufacturers are by no means certain as to how the 
load on any particular pump varies with varying head. 
Neither do they seem to think accurate information in this 
respect of special value. A glance at the accompanying dia- 
gram, which shows a typical relation between head, capacity, 
efficiency and brake horse-power in ordinary commercial tur- 
bine pumps demonstrates the great importance to the electri- 
cal engineer of obtaining a similar diagram or equivalent in- 
formation wherever he undertakes to prescribe the size of the 
motor. In this diagram an efficiency of 65 per cent is as- 
sumed, but the relations given will be approximately correct 
for all efficiencies between 50 and 80 per cent. 

The pump ought to be adapted for an average head corre- 
sponding to its maximum efficiency. This head, however, will 
nearly always vary considerably; the water level will, for in- 
stance, rise and fall in the source of supply and in the tank or 
reservoir into which the water is pumped, or if the water is 
forced directly into a distribution system, the varying de- 
mand will frequently cause the discharge pressure to vary 
over a wide range. The emptying of dry-docks through tur- 
bine pumps presents a particularly interesting problem of 
this nature. In such cases it will be found that when the 
head falls off, the capacity generally increases, and as the effi- 
ciency at the same time goes down rapidly, the load in most 
turbine pumps increases. It becomes imperative, therefore, 
that the electrical engineer should know what this overload 
amounts to, within the range of abnormally low head liable 
to occur, and the duration of such overloads. 

It is true that the pump manufacturers are beginning to 
realize that this characteristic of the turbine pump makes it 
unsuitable for electric motor drive, and that they, therefore, 
have endeavored, and partially succeeded, in “flattening” the 
capacity curve over a considerable range, thereby making the 
horse-power required fairly constant between the same limits; 
but the electrical engineer will as yet seldom meet this condi- 
tion, and in any case it is safe to remember that the size of 
the motor is governed by capacity at low rather than at high 
head. Where no information in this respect is obtainable, it 
is safe to assume the relations shown in the diagram. On 
account of the efficiency in all motors, and the power factor 
in induction motors, being lower at lighter loads, electrical 
engineers should use every opportunity to impress upon pump 
builders the desirability of designing pumps with a horse- 
power curve as flat as possible. 

Official test records of pumps recently furnished the U. S. 
Government for dry-dock purposes will soon be published, and 
will show that the desired constancy in load has been reached 
almost to perfection. In these pumps the vanes of the im- 
pellers act themselves as automatic throttles, so to speak, re- 
stricting the capacity with decreasing head so that the energy 
consumed is kept constant. 

It is often left to the electrical engineer to determine the 
horse-power required by a certain pump from the capacity in 
gallons per minute, total head in feet or pounds pressure per 
square inch, and the efficiency of the pump. Frequently, how- 
ever, the head given in the specifications does not include 
friction in the water pipes. It is necessary, of course, to 
make allowance for this factor when calculating the horse- 
power of the motor. For the convenience of the electrical 
engineer who meets this problem, the accompanying table is 
here given, showing the friction head in feet per hundred feet 
commercial pipe sizes and for different capacities. The num- 
ber of U. S. gallons delivered per minute multiplied by 8.3 
gives the pounds of water handled per minute. This product 
multiplied by the sum of the total vertical head and total 
friction head taken from the table gives foot-pounds work done 
per minute. If the head is stated as composed of suction lift 
and pounds of pressure delivered by the pump, it is dnly neces- 
sary to remember that each pound corresponds to 2.3 feet 
static head. As one horse-power is equivalent to raising 33,000 
pounds one foot in one minute against the force of gravity, we 
obtain the work done in the pump expressed in horse-power 
by dividing the foot-pounds just calculated by 33,000. This 
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result is often called ‘water horse-power.” A final division 
by the efficiency of the pump gives effective horse-power re- 
quired from the motor. The suction lift and the friction 
head in the suction pipe added together must, of course, be 
kept as far below the theoretical limit of 32 feet as possible. 
The second consideration that must be given serious 
thought when attempting electric drive of turbine pumps is 
that of starting. The direct-current motors possess such re- 
markable qualities in this respect that little difficulties are 
to be anticipated in their application to turbine pumps, pro- 
vided they have the proper capacity to handle the load under 
all other conditions. The great majority of electrically-driven 
centrifugal pumps are, however, supplied with alternating 
current. An induction motor of sufficient capacity to handle 
the expected load will also start the pump successfully, pro- 
vided the current rush is tolerated. A synchronous motor, on 
the other hand, may or may not start the pump, the torque of 
the motor, especially with certain designs, being. very small 
until synchronism is reached, while the torque required by 
the pump grows with the square of the velocity. Just before 
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the water boiling hot. The only way to partially relieve the 
load from a primed pump is to close a valve in the discharge 
pipe and open an outlet between this valve and the pump, 
thus discharging close to the pump and letting the water go 
to waste during the period of starting. In the case of a 
single-stage pump, however, the capacity is much greater at 
the lower head, and the load may even be more than normal, 
as pointed out before, but with multi-stage pumps the water 
passages through the pump do not allow such great increase 
of water flow as would correspond to the extremely low head, 
and although it might be thought that the excess energy 
would be converted into heat, practice shows that the load on 
the motor is in this way partly relieved. 

It is evident from the foregoing that the synchronous motor 
of ordinary design when applied to turbine pumps may fail to 
pull into synchronism. As the starting torque in a synchron- 
ous motor is due to eddy currents and hysteresis, and more to 
the former than to the latter, it follows that every means to 
increase the eddy currents improve the possibility of starting 
a turbine pump. Thus solid steel poles are far superior to 
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Friction loss in feet static head, for each 100 feet of length in different sizes of clean iron pipes discharging given quantities of water per minute 
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synchronism, therefore, is the critical point in starting turbine 
pumps. The best remedy for this trouble, as well as for ex- 
cessive starting currents, is to start the pump empty and 
prime it after full speed has been reached. Where water is 
not delivered to the pump under pressure, this may be ac- 
complished either by an auxiliary pump of the rotary type, 
or an ejector where steam is available, in both cases forcing 
the supply of water up the suction pipe into the pump. 

The electrical engineer is often told that although the pump 
is filled with water, it will start under very light load, be- 
cause a check valve will be closed either in the suction or in 
the discharge pipe, and the writer has seen similar statements 
in specifications issued by consulting engineers of very good 
standing. The truth is, however, that neither of these ex- 
pedients improve starting conditions at all. With the valve 
closed in the suction line, the pump supports the ordinary 
water column just the same, and with the valve closed in the 
discharge line, the pump creates a pressure behind the valve, 
so that in either case the load is practically normal, and the 
energy consumed is transformed into heat, which soon makeg 


laminated ones. Some manufacturers provide copper rings 
around the poie tips for the same purpose. A radical, al- 
though expensive, method of improving the laminated pole 
motor, is to provide it with a squirrel-cage winding in the 
pole faces, thus approximating induction motor starting char- 
acteristics. Owing to the big air gap and consequent leakage 
and also to the uneven distribution of this secondary winding, 
the torque is far from that of an induction motor. 

It seems that where synchronous motors are desired the 
best solution is to prime after starting. It would also seem, 
however, that where high starting currents are not objection- 
able, sufficient starting torque may be obtained in synchronous 
motors with inherent low starting torque, without the highly 
expensive squirrel-cage winding, by supplying a starting com- 
pensator capable of producing about 25 per cent excess volt- 
age. As the torque increases with the square of the voltage, 
this means should in most cases prove sufficient. Precautions 
must be taken, however, to make the change from one voltage 
to another gradual and not sudden, so as not to overstrain 
the windings. 
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METHODS AND TOOLS USED IN METAL 
SPINNING 


Cc. TUELLS 


Metal spinning, that process of sheet metal goods manu- 
facturing which deals with the forming of sheet metal into 
circular shapes of great variety by means of the lathe, forms 
and hand-tools, is full of kinks and schemes peculiar to itself. 
It is the purpose of this article to give a description of spin- 
ning in general, and to outline some of the methods and tools 
used in spinning for rapid production. 

The products of metal spinning are used in a great many 
lines of Manufacture. Examples of this work are chandelier 
parts, cooking utensils, silver and brittania hollow-ware, auto- 
mobile lamps, cane-heads and many other sheet métal spe- 
cialties.. Brass, copper, zinc, aluminum, iron, soft steel, and, 
in fact nearly all metals yield readily to the spinner’s skill. 
At best spinning is physically hard work, and the softer the 
stock, the easier and quicker the spinner can transform it into 
the required product. 

There are but two practical ways of forming pieces of sheet 
metal into hollow circular articles: by dies and by spinning. 
By far the cheapest and best method of producing quantities 
of this class of work is by the use of dies, but there are many 
cases where it is impractical or impossible to follow this 
course. Dies are expensive and there is constant danger of 
breakage, whereas spinning forms are easily and cheaply 
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qualities), allowing the use of four or five different speeds. 
Speed is an important factor in spinning. Arbitrary rules 
for spinning speeds cannot be given, as the thicker the stock 
the slower must be the speed; thus while 1/32-inch iron can 
be readily spun at 600 revolutions, 1/16-inch iron would neces- 
sitate reducing the speed to 400 revolutions per minute. Zinc 
spins best at from 1,000 to 1,400 revolutions; copper works 
well at 800 to 1,000; brass and aluminum require practically 
the same speed, from 800 to 1,200; while the comparatively 
slow speed of 300 to 600 revolutions is effective on iron and 
soft steel. Brittania and silver spin best at speeds from 800 
to 1,000 revolutions. 

One of the essential parts of the spinning lathe is the T-rest. 
The base of this rest is movable on the ways of the lathe, and 
it has at the side,nearest the operator, a stud about four 
inches in diameter and six inches high, through which is 
swiveled the T-rest proper. As the illustration shows, pro- 
vision is made for raising and lowering the rest, and the entire 
rest may be clamped in any desired position by means of the 
hand-wheel shown beneath the ways. The rest proper consists 
of an arm, 12 to 15 inches long, similar to a wood turner’s 
rest, and through the face of this arm are from twelve to 
sixteen closely spaced %4-inch holes. These holes are to re- 
ceive the pin against which the hand tools are held while 
spinning. The pin is three inches long and of %-inch steel, 
turned down on one end to loosely fit the holes in the rest. 


Fig. 1. 


made and are almost never damaged by use beyond a reason- 
able amount of wear. Thus it will be seen that when the 
production is small, it does not pay to make costly dies. Again, 
the styles or designs of many articles that are spun are con- 
stantly being changed; if made by dies each change would 
necessitate a new die, while in spinning merely a new wooden 
form is required—and sometimes the old form can be altered, 
costing practically nothing. Still other advantages of spin- 
ning are that in working soft steel, a much cheaper grade may 
be spun than can be drawn with dies; beads may be rolled at 
the edges of shells at little expense; experimental pieces may 
be made quickly, and, added to these features, comes the fact 
that very difficult work that cannot possibly be made with 
dies can be spun with comparative ease. It must not be con- 
strued from the above that spinning is to be preferred to die 
work in all or even in the majority of cases, because, on the 
contrary, die work is a more economical method of 
manufacture, and should always be used when possible on 
production work. The cases already cited are merely given 
to point out some of the instances in which, for economical 
reasons, spinning is to be preferred to die work. 


The Spinning Lathe 


The principal tool used in the operation of spinning is the 
spinning lathe, shown in Fig. 2. While in many respects this 
machine is similar to any other lathe, it is built without back- 
gears, carriage or lead-screw, is very rigid in construction, 
and, on the whole, very much resembles a speed lathe. Like 
other lathes, the spinning lathe is fitted with a cone pulley 
(preferably of wood, because of its lightness and gripping 


Specimens of Metal Spinning 


Another important part of the spinning lathe is the tail- 
center. This center is sometimes the ordinary dead center 
that is in general machine shop use; but nearly all spinners 
use the revolving center, shown in Fig. 3. The revolving 
center is % inch diameter (without taper) and about six 
inches long, and is fitted into the socket in which it runs; 
this socket is, in turn, fitted to the taper hole in the tailstock. 
At the bottom of the hole in the socket are two steel buttons, 
hardened and ground convex on their faces. These buttons 
act as ball bearings and reduce friction to a minimum. 


Forms and Chucks for Spinning 


The shape of a shell made by spinning is dependent on the 
form or chuck upon which the metal is spun. Forms are used 
for plain spinning where the shape of the shell will permit of 
its being readily taken from the form after the spinning has 
been completed; but when the shape of the shell is such that 
it will not “draw,” as the molders say, it becomes necessary to 
employ sectional chucks, similar to the one shown in Fig. 5. 
Generally speaking, spinning forms are made of kiln dried 
maple. After being bored and threaded to fit the lathe spindle, 
the spinner turns the maple block to agree with a templet 
shaped in outline to the sample shell. When no sample is 
furnished, the templet must be laid out from the sketch or 
drawing; in either case proper allowance is made for the 
thickness of the stock. When large quantities of shells are 
to be spun, all alike, the form is sometimes made of lignum 
vite. Another method is to turn the maple form small enough 
so that one shell may be spun and cemented to it and then 
this metal-cased form is used to spin the balance of the shells, 
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For continuous spinning, forms are made of cast iron or steel, 
which of course makes a most satisfactory surface to spin on 
and gives indefinite service. 

A sectional or “split” chuck, as it is sometimes called, is, 
as the name implies, a spinning chuck or form which may be 
taken apart in sections after the shell has been spun over it. 
As before stated, this class of spinning chuck is only used 
when the finished shell could not be removed from an ordinary 
form after spinning. After a shell has been spun over a Ssec- 
tional chuck, the shell and the sections of the chuck are 
together pulled lengthwise from the core of the chuck. Then, 
starting with the key section, it is an easy matter to remove 
each section from the inside of the shell. As the sections are 
removed, they are replaced upon the core, slipped under the 
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Fig. 2. Spinning Lathe 


retaining flange and the chuck is ready for spinning a new 
shell. The whole operation of removing and replacing the 
sections of a chuck takes less time than it does to tell it, and, 
as the sections are of different sizes, it is easy to replace 
them in the proper order. Like other forms, sectional chucks 
are made of wood or metal, according to the requirements of 
the job. The core and retaining ring are first made from one 
piece and then the sections are turned in a continuous ring 
and split with a fine saw. In some cases it is necessary to 
add a small piece to the last section to make up for the stock 
lost in splitting the sections. 

Another kind of sectional chuck, known to the trade as a 
“plug” (shown in Fig. 7) is used extensively in some shops 
in cases where the shell must have projections or shoulders 
at both ends, and no bottom to the shell is required. In mak- 
ing the plug, which is always in two parts, the first half is 
turned to take the shell from one end to the center of the 
smallest diameter. Into the end of this part is bored a hole 
to which is fitted the end of the second part, which is after- 
wards turned to fit the shell. Over this two-part plug the 
shell is spun; then the bottom of the shell is cut out and the 
first half of the plug removed thus allowing the shell to be 
withdrawn. The first part is then replaced and the plug is 
ready for use again. Fig. 6 shows a method of spinning 
difficult shells that ordinarily would require a sectional chuck. 
The shell shown at the left of Fig. 6 is first spun as far as 
the bulged part on an ordinary form that ends at this point. 
Then after annealing, it is replaced on the form and while 
another operator holds the wooden arm, supported with a pin 
in the T-rest, the spinner forms the metal around the bulge- 
shaped end of the arm. The arm, being stationary on the 
inside of the shell, acts as a continuation of the spinning form, 
and by this method as good a shell is obtained as could be 
spun with a sectional chuck. 

For spinning operations upon tubing or press-drawn tubes, 
steel arbors are generally used. Tubing may be readily spun 
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upon an arbor and it can be reduced or expanded to comply 
with the shape of shell required much more quickly than the 
shell could be spun from the blank. 


Followers 


For holding the sheet metal blank to the spinning form, a 
block of wood known as the follower, is used (see Fig. 4). 
Followers are made to suit the shape of the work with which 
they are to be employed, always being made with the largest 
possible bearing on the work; thus a shell with a flat bottom 
twelve inches in diameter would be turned with the aid of a 
follower having an 1134-inch face; while a shell with a 4-inch 
face would take a follower with a 3%-inch face. All shells 
do not have flat bottoms, consequently, in spinning such as do 
not, it becomes necessary to employ hollow followers. Hollow 
followers have their bearing ‘surfaces 
turned out to fit the ends of the forms 
with which they are to be used. In prac- 
tice, the blank is held against the end of 
the spherical form with a small flat fol- 
lower until enough of the shell has been 
spun to admit of the hollow follower 
being used. All followers are made with 
a large center hole in one end to receive 
the revolving tail-center. 

In starting to spin a difficult shell it 
sometimes happens that the necessarily 
small follower will not hold the blank. 
To prevent this slipping, the face of the 
follower is covered with emery cloth. 
Often, however, on rough work, the spin- 
ner will not stop to face the follower, but 
will make a large shallow dent at the 
center of the blank; the extra pressure 
required to force the metal against the 
form will usually overcome the slipping 
tendency. 

Hand Tools 

Hand tools, in great variety, form the 
principal asset of the spinner’s kit. Spin- 
ning tools are made of tool steel forged to 
the required shapes, and are hardened and polished on the 
“pusiness” end. The round steel from which they are made 
varies from 4% inch to 114 inch in diameter, according to the 
_class of work upon which they are to be used. The length © 
of a spinning tool is about 2 feet, and it is fitted into a wooden 
handle 2 inches diameter and 18 inches long, making the total 
length of the handled tool about 3 feet, as shown in Fig. 8. 
As the spinner holds this handle under the right armpit, he 
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Figs. 3 and 4. Revolving Center_and Three Types of Followers 


secures a great leverage upon the work and is better able to 
supply the physical power required to bring the metal to the 
desired shape. 

The commonest and by far the most useful of the spinning 
tools is the combination “point and ball’ which together with 
a number of other tools, is shown in Fig. 10. This tool is used 
in doing the bulk of the spinning operations—for starting the 
work and bringing it approximately to the shape of the form. 
Its range of usefulness is large on account of the many differ- 
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ent shapes that may be utilized by merely turning the tool in 
a different direction. Next in importance comes the flat or 
smoothing tool which, as the name implies, is for smoothing 
the shell and finishing any rough surfaces left by the point 
and ball tool. The fishtail tool, so named from its shape, is 
used principally in flaring the end of a shell from the inside, 
“spinning on air” as it is sometimes termed. This tool is used 
to good advantage in any place where it is necessary to 
stretch the metal to any extent, and its thin rounding edge 
proves useful in setting the metal into corners and narrow 
grooves. Other tools are the ball tool which is adapted to 
finishing curves; the hook tool, used on inside work; and the 
beading tool which is needed in rolling over a bead at the 
edge of a shell when extra strength or a better finish is 
desired. 

When much beading of one kind is being done, a large heavy 
pair of round-nose pliers (Fig. 11) with the jaws bent around 
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Fig. 5. Sectional Spinning Chuck 


in a curve and sprung apart enough to allow for the thickness 
of the metal proves to be a handy tool. After the edge of the 
shell has been flared out to start the bead, the pliers are 
opened enough to admit the metal and then closed and the 
stock guided around to form the bead as far as possible. In 
this way the larger part of a bead is rapidly formed; one jaw 
of the plier acting as a spinning tool and the other correspond- 
ing to the back-stick. During this operation, the pliers are, 
of course, supported by being held against the T-rest. 

Closely allied with these spinning tools are two other tools 
(also shown in Fig. 10) known as the diamond point and the 
skimmer. The diamond point is for trimming the edges of 


the shell during the spinning operaticn and for cutting out 
centers or other parts of the work. The skimmer is for clean- 
ing up the surface of a shell, removing a small amount of 
metal in doing so, the amount depending upon the skill the 
spinner used in the spinning proper. 

When the bottoms are to be cut from a large number of 
shells and it is necessary that they be cut exactly alike, a tool 
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Figs. 6 and '7. Quick Method of Spinning Difficult Shell without Sectional 
Chuck, and Spinning on Plugs 


known as a swivel cutter is used. This tool (see Fig. 9) is 
simply an iron bar with a cutter on one end, which swivels 
near the center around a pin in the T-rest; thus by a slight 
movement of the arm the cutter is brought up to the work, 
cutting a piece from the shell of exactly the same size each 
time. 
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The Spinning Operation 
In order to make clear the successive steps in spinning, let 
us briefly consider the making of a copper head-light reflector, 
and the way the work is handled when a few hundred pieces 
are to be made. 
By trial spinning, the size of the blank required for one of 
the reflectors is determined, and with the square shears the 
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Figs. 8 and 9. Handled Spinning Tool and Swivel Cutter 


copper sheets are cut into pieces an eighth of an inch larger 
each way. These squares are then taken to the circular shears 
and cut to round shapes ready for the spinning lathe. The 
spinning form, of kiln dried maple, is screwed to the spindle 
and the belt thrown to that step of the cone pulley which will 
bring the speed nearest to 1,200 revolutions. From the stock 
room a follower is selected whose face will nearly cover the 
bottom of the form. It is now “up to” the spinner. Holding 
a blank and also the follower against the end of the form, he 
runs the tail-center up to the center in the follower just hard 
enough to hold the blank in place. Then, starting the lathe, 
he centers the blank by lightly pressing against its edge a 
hard wood stick. As soon as it “lines up” he runs the center 
up a little harder and clamps it in place. Some spinners will 
“hop in” a blank with the lathe running, but this is dangerous 
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Fig. 10. Hand Tools of Various Forms used in Spinning 


practice and sometimes the blank will go sailing across the 
room. Often this happens in truing up the blank and for this 
reason it is considered advisable to have a wire grating at the 
further side of the lathe to prevent serious accidents; for a 
sheet metal blank is a dangerous missile traveling at the high 
rate of speed which is imparted to it by the lathe. 

With a piece of beeswax (soap is sometimes used for econom- 
ical reasons) the spinner lightly rubs the rapidly revolving 
blank and then adjusts the pin in the T-rest to a point near 
enough to the blank to obtain a good leverage with the spin- 
ning tool. Holding the handle of his point and ball tool 
under his right armpit and using the tool as a lever and th» 
pin on the rest as a fulcrum, he slowly forces the metal disk 
back in the direction of the body of the form; never allowing 
the tool to rest in ons spot, but constantly working it in and 
out, applying the pressure on the way out to the edge of the 
disk and letting up as he comes back for a new stroke. In 
the meantime his left hand is busy holding a short piece of 
hard wood (called the back-stick), firmly against the reversn 
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side of the metal at a constantly changing point opposite the 
tool. The object of the back-stick is to keep the stock from 
wrinkling as it is stretched toward the edge of the disk. 
Wrinkles cause the metal to crack at the edges and for this 
reason they must be kept from the stock as much as possible. 

After a few strokes of the spinning tool have been taken, the 
shell will appear about as shown at B, Fig. 12, and at this 
point, it is necessary to trim the shell at the edges with the 
diamond-point tool. Trimming is required because spinning 
stretches the stock and the resulting uneven edge will cause 
splits in the metal if it is not trimmed occasionally. As a car- 
penter is known by his chips, so a spinner is known by the 
way his work stretches. While the even pressure of a good 
spinner will stretch the stock very little, the uneven pressure 
of the inexperienced man will lead him into all sorts of trouble 
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Fig. 11. Spinner’s Pliers 


on account of the way the stock will go. In either case the 
metal always stretches least in the direction in which the 
sheet stock was originally rolled, consequently giving the edge 
a slight oval shape. In trimming zinc, the spinner holds a 
“swab” of cloth just above the diamond point, to prevent the 
chips from flying into his face and eyes—or those of his 
neighbors. With other metals the swab is unnecessary. 

The reflector is now taking shape. With each successive 
stroke the spinner sets a little more of the metal against the 
form. Not only does spinning stretch the metal, but it hard- 
ens it as well; therefore, at the stage C it becomes necessary 
to anneal the partially completed reflector, which is done by 
heating it to a low red in a gas furnace. In running through 
a lot of shells, the common practice is to spin them all as far 
as possible without annealing and after annealing the whole 
lot, to complete the spinning. 

After replacing the shell upon the form, it is trimmed and 
worked further along the form, gradually assuming the ap- 
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Fig. 12. Successive Steps in Spinning a Reflector 


pearance shown at D. At this time, the spinner goes back to 
the small radius at the front end of the shell and with a ball 
tool he closes the annealed metal hard down against the form, 
for the spinning has tended to pull the stock slightly from 
the form at this point. The body of the reflector is now prac- 
tically completed and the spinner directs his attention to roll- 
ing the bead at the outside edge. Slowly he begins to roll the 
edge of the shell back, using his hook tool to complete the 
bead as far as possible and exercising care to keep the back- 
stick firmly against the metal so as to keep the wrinkles out. 
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Now, with the diamond point, he gives the edges a final trim 
and with the beading tool closes down the bead snugly against 
the rest of the shell, as shown at H. Lastly, the swivel cutter 
is placed in the proper hole of the T-rest and a turn of the 
tool cuts out the center to the exact size, and the reflector is 
completed. If any burrs or rough places remain they are 
easily removed at this time with the skimmer or diamond 
point and a little emery cloth gives the shell a finished ap- 
pearance. 

Referring to the illustration Fig. 1, A, B and C represent 
the three most important stages of spinning a shell like that 
shown at C. Annealing is necessary between steps A and B. 
D is a shell spun upon a form of the plug variety, and # and F 
are two views of a shell spun after the method shown in 
Fig. 6, F being the completed shell. G illustrates a very diffi- 
cult shell to spin, on account of the small foilower that must 


be used; the length of the small diameter also adds to the 


difficulty. H shows a shell that must be spun upon a sectional 
chuck, while J is a plain easy job of ornamental spinning. 
The ball shown at J was spun from one piece of aluminum 
and it is more of a curiosity than a specimen of practical 
spinning. It was first spun over a form that would leave 
one-half of the ball complete and the stock for the other half 
straight out like a short tube. Next a wooden split chuck 
was made, hollowed out to receive the finished end of the ball 
and the open end was gradually spun down and in until the 
ball was complete with but a 1/16-inch hole at the finish. This 
hole was plugged and the hollow ball was done. 

While the operation of spinning is a comparatively simple 
one to describe, it is not easily learned, and to-day good all- 
around spinners are hard to find. The limits of accuracy are 
not as closely defined as in straight machine work, but there 
are times when good fits are absolutely necessary, as in cases 
where two shells must slip snugly together. In this article 
we have taken up only the plain every-day kind of spinning, 
and were we to follow its work in the gold and silversmith’s 
trade, we would see it evolve into a fine art. In order to insure 
really good work coming from the spinning lathe, there is a 
wide range of knowledge that the spinner must have. That 
knowledge may be brought together and summed up by a 


single word—judgment. 
* * 


A STEAM BOILER INCIDENT 

Seventeen years ago an enterprising farmer living near 
Boston purchased a portable steam pump to water his farm. 
Every summer he has had one of the young men in the neigh- 
borhood run it, under the supervision of Mike, the foreman, 
whose word was law. This summer the boiler leaked so badly 
that the facts came to my attention. The boiler tubes became 
so overheated and loosened that there was not a single one 
which was tight. In former years when they leaked badly, 
Mike, with a hammer and chisel, would calk them until they 
were fairly tight. Several years ago the steam gage was 
stolen, and since that time the “engineer” estimated the pres- 
sure by the rate the pump worked with the throttle wide 
open. How he estimated it when the pump was not working 
was not made clear to me. The water used in the boiler was 
the same as that used in the pump, and it came from a dirty 
frog pond. Small fish and eel grass were continually thrown 
out of the discharge nozzle of the pump and the natural infer- 
ence was that they were just as frequently thrown into the 
boiler. The water glass was so dirty that even if there had 
been any water in it it could not have been seen; as Mike 
explained, “It was so stuck up with mud that you couldn’t 
ever depend on it.” 

Once (long ago) Mike opened a hand hole to clean out the 
boiler, but as he said, “there was such a mess in there that it 
would have taken a whole day to clean it out, and what was 


the use, since it was running all right as it was’—and the 


mud stayed in there. In all these seventeen years no repairs 
have been made to the boiler, it has never been inspected, the 
inside has .ever been cleaned, its safety valve and steam gage 
(when it had one) have never been tested, and it has never 
had anyone with a license to run it. In spite of all this, the 
owner refuses to have any repairs made, saying that “it isn’t 
worth it, and as long as it will pump water, let it alone and 
don’t fool with it.” E. M. S. 
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MANUFACTURING AUTOMOBILE EQUAL- 
IZING GEARS* 


A TYPICAL EXAMPLE OF GOOD DESIGN AND SHOP 
PRACTICE 


RALPH E. FLANDERSt 


There is always some question in the mind of the editor as 
to the interest of his readers in descriptions of typical shop 
operations, There are occasional operations of particular 
interest owing to the accuracy required, the novel principles 
employed, or unusual difficulties to be overcome; about such 
material there is no doubt. This present article, on the other 
hand, deals with operations which do not present these un- 
usual or spectacular features, yet the writer feels that they 
have a value derived from the fact that they are closely re- 
lated to the operations which produce the bulk of the product 
of the machine shops of the country; for that reason they 
should attract the attention of mechanics interested in accu- 
rate and economical work. In the particular case with which 
this article deals, we are able to describe and adequately illus- 
trate the operations from beginning to end, for making a 
complete, compact machine unit—a differential or equalizing 
gear for automobile use. The completeness of the job gives it 
a suggestive value that would not be offered by a series of 
miscellaneous operations, however interesting. The value of 
this description, however, does not depend on its completeness 
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Fig. 1. The Equalizing Gear Complete, with Bevel Gear and Pinion, as 
used in the Stevens-Duryea Automobile 


alone, as many of the specific shop operations give evidence 
of a high degree of manufacturing ability. 


Description of the Equalizing Gear 

Figs. 1, 2 and 3 show assembled, dismantled and detail views, 
respectively, of an equalizing or differential gear, designed 
by Mr. A. A. Fuller, of the Providence Engineering Works, 
Providence, R. I. The determining feature of this design is 
the necessity for getting a maximum of strength and effective- 
ness in a minimum of space—coupled, of course, with reason- 
able cost of manufacture. This problem was attacked by: sci- 
entific analysis. It was possible, without great difficulty, to 
obtain reasonable strength in the casing which contains the 
equalizing gearing. The crucial point was in the design of 
the equalizing gears themselves. In determining the propor- 
tions of the gears, curves were drawn showing the strength 
of the teeth for lay-outs of varying pitch and number of teeth, 
arranged to be contained within a casing of a given diameter. 
The strength and bearing area of the pivots, and the strength 
of the pinions as limited by the thickness of the shell between 
the bottom of the tooth and the bore, had also to be reckoned 
with. The tooth shapes were not confined to standard forms, 
but various pressure angles and heights of addendum were 
investigated. By comparing the curves for various possible 
designs, a certain pitch, number of teeth and shape of tooth 
for the various gears were found for each diameter of casing, 


so proportioned that if any of the dimensions were changed, 
the mechanism became weaker instead of stronger. 


These 


*¥For further description of this type of differential gearing, see 
October number of MACHINERY, page 84, engineering edition. 
+ Associate Editor of MACHINERY. 
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proportions, worked into a design satisfactory in other par- 
ticulars, have been adopted as standard, and the makers feel 


' confident that it is impossible to enclose in the same space 


gears of greater strength than they are offering in the design 
illustrated herewith. As this confidence is based on mathe- 
matical calculations and has been further tested by many 
months of experience, it seems reasonable that they should 
hold to it. 

Referring particularly to Fig. 3, the mechanism is contained 
within case B and covers A and A’. It revolves in the rear 


Fig. 2. A Small Size of Equalizing Gear Dismantled to show Construction 


axle gear casing on ball bearings, mounted at the ends of 
casings A and A’, and the driving bevel gear is carried on 
the periphery of case B, to which it is clamped by hex-head 
screws H. The pivots H are riveted into the flanges of 
covers A and A’, three in one side and three in the other. 
These pivots carry pinions # and FF” meshing with gears C 
and ©’; the latter run in bronze bushings D and D’ forced 
into the two covers, and are provided with broached square 
holes by which the floating wheel shafts are driven. As 
will be seen in Fig. 2 in connection with Fig. 8, gear C 
meshes with pinion FF’, which also meshes with pinion F, the 
latter in turn engaging gear OC’. Thus, when gear (@ is 
turned, gear O’ is revolved in the opposite direction, and vice 
versa, thus forming a spur gear differential mechanism. 
Attention may be called to some of the features which make 
for strength in this design. It will be seen, for instance, that 
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Fig. 3. Details of Construction of the 7-inch Equalizing Gear 


the gears have teeth of special shape and of very coarse pitch 
and few numbers of teeth. The pinions have eight teeth and 
the gears sixteen each. In designing the mechanism by analy- 
sis, as described, it was found that this construction was 
necessary for strength. Older designs of this kind, more com- 
monly met with, in which the pinions are smaller in propor- 
tion to the gears, have repeatedly proved their weakness by 
breakage. 

Mention should also be made of ‘the solid way in which the 
parts composing the casing are fastened together. The cas- 
ing B is provided with tongues locking into the grooves cut in 
covers A, so that the strain of transmission is taken on these 
interlocking members and does not depend on the bolts, dowel 
pins or similar parts. So far as this torsional strain is con- 
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cerned, the casing is as strong as if it were made of solid 
metal—an impossible construction, of course. Through bolts 
and nuts G and @ clamp the whole casing firmly together. 

The proper meshing of the bevel gears can be controlled by 
shifting the whole casing axially in its bearings. Nuts are 
mounted, for this purpose, one on the threaded diameter of 
‘A and the other at the same point on A’. By loosening 
one and tightening the other the teeth of the gears can be 
brought more closely into contact, or vice versa. 

The provisions for oiling should be noted. The casing in 
the rear axle is provided with a bath of oil in which the bevel 
gears run. Three holes cut in the exterior of B (not shown 
in Fig. 2, but visible in the detail views of the operations in 
Fig. 4, and at the right of Fig. 5, where these holes are being 
drilled) admit oil from this bath into the interior spur gears. 
Pivots Z and pinions F are grooved, as are also gears C and 
OC’, permitting a flow of oil through the whole structure, kept 
in constant motion through the revolving of the parts. 

In describing the manufacture of this device we will take 
up each part in turn. The manufacture of the bevel gears 
will not be described in detail, as their design is determined 
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Fig. 4. Milling the Drivmg Tongues in the Gear Case—Second Operation 


by the maker of the car in which the device is to be installed. 
The first part to be considered will be the gear case, shown at 
Boies 


Operations in the Manufacture of the Gear Case 

The case is made from a malleable iron casting on which 
the first operation, naturally, is that of snagging to remove 
fins, gates, etc. The second operation is performed in the 
Jones & Lamson flat turret lathe, of which large use is made 
in this shop. The casting is placed in the chuck of the ma- 
chine with the flange outward. In this operation the hole 
is finished to size, the flange is turned, and the projecting end 
is faced. The regular equipment is used for this purpose, the 
only special tools being gages for the inside diameter of the 
hole and the outside diameter of the flange, 

In the third operation, performed in the same machine, 
the part is grasped by the finished flange in special soft chuck 
jaws, which have been turned in place to fit the diameter they 
are to receive. This gives assurance that the work done in 
this operation’ will be true, within reasonable limits, with the 
cuts previously taken. Regular flat turret lathe equipment is 


used for this operation as well, suitable gages of simple con-- 


struction being provided. The next operation, shown at the 
right of Fig. 5, is drilling the three holes which admit oil to 
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the interior of the case. This jig is of the simplest possible 
construction, consisting of a knee with a turned seat on which 
the work is placed, and an overhanging lug carrying a drill 
pushing. A clamp provides for holding the work, and a plug, 
entering a suitably located hole in the seat, provides means 
for indexing the second and third holes drilled, from the one 
previously completed. The other operation shown in this 
engraving will be described later on. 

The tongues which interlock with the grooves in covers A, A’ 
(see Fig. 3) have next to be milled. The fixture for doing 
this is shown in use in Fig. 4. It consists of a base provided 
with an index plate and a revolving table, by means of which 


Fig. 5. Drilling the Three Oil Supply Holes in the Case (see Fixture at 
the Right), and Drilling the Bolt and Pivot Holes in the Cover 
the work may be indexed step by step to cut the various 
tongues. These are shaped by straddle mills which form the 
opposite sides of the tongues parallel, so that they fit into cor- 
responding grooves milled into the covers by a straight-sided 
cutter. In the operation illustrated, tongues have been cut on 
one side of the casing, which is located in its seat in the fix- 
ture by the interlocking of these tongues with grooves pro- 
vided to receive them as shown. This assures alignment of 
the cuts on each edge of the case. In the first operation the un- 
cut edge of the work is simply set down onto this seat. It is 
held down by three clamps, provided with noses which enter 


Fig. 6. The First Turret Lathe Operation in Finishing the Gear Case Covers 


the three holes drilled to admit oil to the interior of the mech- 
anism. 

It is interesting to see the expertness with which the opera- 
tor cuts out these tongues. The automatic feed is set at the 
highest point practicable when cutting the full depth. As this 
would be less than the maximum possible when the cutter is 
entering the work, he begins with a hand-feed at a consider- 
ably higher rate, throwing in the automatic feed when the 
cutter gets down to work. Although the machine is of mod- 
ern construction, the workman was feeding it all the belt could 
handle, and was evidently then not satisfied with its perform- 
ance, as he was engaged in tightening up both the counter- 
shaft and driving belts during the time of the writer’s visit. 
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The gear casing is now complete except for certain operations 
performed on it in assembling, as described later. 


Operations on the Gear Case Cover 
The gear case covers are made from machine steel drop 
forgings. After the snagging, the first operation is the simple 
one of putting a 14-inch hole through the center of the forg- 
ings. This is a drill press operation and is merely done to 
remove stock, it being, of course, impracticable to form the 
hole in the forging. It is next clamped by the rim with the 
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Fig. 7. Lay-out of Tools on the Flat Turret Lathe for the 
Operation shown in Fig. 6 


hub projecting, in the chuck of the flat turret lathe. This 
first turret lathe operation is shown in Figs. 6 and 7, the 
latter diagram indicating the arrangement of the tools. 

The first cut is shown at A. An outside turning and boring 
tool, acting in conjunction, rough turns the hub and rough 
‘bores the hole. At the next station, B, three tools simulta- 
neously face the end of the hub and the two surfaces of the 
flange. Two cuts are taken with these, one for roughing and 
one for finishing. A third cut is taken with the same tools 
fed axially against the work to form the two grooves in the 
face of the flange, as most plainly shown in Fig. 3. At the 
third station C, another turning tool removes the stock on two 
diameters of the hub, two cuts being taken. At D a finishing 
cut is taken over the smaller diameter, while at # a form tool 


Fig. 8. Second Operation on the Flat Turret Lathe, using Special Jaws 


shapes that portion of the hub extending from the threaded 


diameter to the flange. 
18 minutes. 

In the second operation (see Figs. 8 and 9) the completed 
end of the piece is grasped in soft jaws turned to fit the sur- 
face they grasp, assuring true running of the surfaces made 
in the two operations. The tool at A bores out the large diam- 
eter of the hole, which is for clearance only. The reamer at 
B finishes the small diameter to size. The tool at ( faces the 
flange, taking two cuts, one to rough out stock and the second 
to bring it to size. A flat-nosed tool at D finishes the flange. 
The tool at H roughs out the counterbore, while that at F fin- 


This operation is completed in about 
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ishes it. This latter tool is fed directly in, boring the diam- 
eter of the counterbore to size until the bottom is reached, 
when the sliding head is fed outward, so that the same tool 
faces the bottom of the counterbore. The finishing is thus 
done by turning cuts instead of forming cuts, giving a higher 
degree of accuracy. Work of this kind shows the flat turret 
lathe to very good advantage. In the lay-out of tools shown 
in Figs. 7 and 9, there were probably no special tools of any 


-kind required, with the exception of the form tool H, the rest 


being stock turning tools of the kind which forms the regular 
equipment of the machine. It may have been necessary in 
some cases to give the tool a knock of the hammer on the 
blacksmith’s anvil to crook it in one direction or the other, 
but nothing more would be needed. The cross sliding head 
and the multiple stops come into play in such operations as 
those at B and C in Fig. 7, and F in Fig. 9, giving each sepa- 
rate tool a wide range of usefulness, especially when it is 
so made that it can be used for both turning and facing jobs. 


Hand vs. Automatic Machines 


Of course there are all sorts of opinions about such mat- 
ters, but in the question of hand versus automatic machines, 
this company believes that the conditions favor the use of 
the hand turret lathe in its work. The simplicity of 
the tooling is an important factor on contract work. The 
management can never be sure of the long continuance of 
any job, so that anything approaching costliness or elabora- 
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Fig. 9, Lay-out of Tools in the Operation shown in Fig. 8 


tion is prohibited. Furthermore, it is reasonably certain that 
one hand machine will turn out more work than one auto- 
matic, particularly when, as in this shop, there is an induce- 
ment, such as the premium system, for the workman to get 
the most possible out of his machine. He is constantly 
changing his feeds and speeds as the varying diameters, 
depths of the cut and condition of. the tool require. He is 
thus able to take heavier cuts without injuring his cutting 
edges than would be possible without constant personal super- 
vision. Probably three or four changes are made in each op- 
eration to one that would be made by an automatic machine. 
As another advantage, this greater production of the machine 
means a much less capital outlay per dollar of output. 

It certainly does keep the operator busy to get the most out 
of one of these lathes. There is no possibility of his running 
more than one machine, on this particular work at least. Cuts 
are taken very rapidly and changes of feed and speed follow 
each other in constant succession. There is a line of demarka- 
tion at the point where the intensity of production on the 
part of the hand machine and the lower capital charge on 
machines, buildings, stock, etc., balance the higher output 
per man and the consequent lessened labor cost for the auto- 
matic machines. In accordance with their judgment, some 
shop managers will draw the line at one point and some at 
another. It is fortunate for the builders of both types that 
all men do not come to the same conclusion when reasoning 
from the same premises. 
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Gear Case Covers—Continued 

In Fig. 10 the milling machine is shown rigged up to cut 
the driving slots in a pair of the gear case covers. The two 
are mounted together face to face on a special iron arbor, 
having a driving tail cast integrally with it in place of the 
usual separate dog. A formed cutter is used which shapes the 
bottom of the slot to the true radius of the inside diameter 
of the casing B (see Figs. 3 and 4) assuring a tight fit. This 
operation and that shown in Fig. 4 have to be done to close 
limits with good indexing plates, only 0.001 inch variation be- 
ing allowed on the thickness of the slot and the tongue. This 
means that“in order to make a good fit the dividing must be 
very accurate. In the cases the writer saw assembled, these 
parts drove together with a very little gentle urging from a 
lead hammer. Not much of anything else seemed to be re- 
quired. 
pivot holes in the gear covers. It is of simple construction, 
the cover being supported on four legs and located by a cen- 


tral spindle over which it is dropped and by which it is . 


clamped, an open side collar and nut being used as shown. 
The bushing plate set over the work is located to bring the 


Fig. 10. Milling the Driving Slots in a Pair of Gear Case Covers 


holes in right relation with the slots, by a tongue entering 
the latter. In the next operation the covers are mounted on 
a special face-plate, as shown in Fig. 12. This face-plate is 
surfaced true in place and is provided with an expansion 
mandrel centered integrally with it. The gear case is slipped 
on over this mandrel and tightened in place by turning on a 
wedge screw. While thus held the countersink in the outer 
end of the hub, the seat for the ball bearing, and the threaded 
diameter are turned. The thread is also cut. This is done 
by the Rivett-Dock threading tool, shown in operation. These 
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Fig. 11. Jig for Drilling the Bolt and Pivot Holes in the Gear Case Covers. 
Another Jig for the Same Operation is shown at the Left of Fig. 5 
operations of countersinking, turning and threading, alto- 
gether, average about eight minutes time for each piece. 
When the turning was in progress, the writer timed the lathe 
and found it was making 250 revolutions per minute, which 
gives about 150 surface feet per minute for the cutting Speed. 
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In Fig. 11 is shown a jig for drilling the bolt and 
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A fixture and mill of obvious construction are used for cut- 
ting the keyway by which the inner race of the ball bearing 
is made fast to the hub. 

Equalizing Pinions, Studs and Gears 

The studs E are made on the Gridley automatic turret lathe 
with the regular tools and equipment, the job being, of course, 
one of the everyday variety for this machine. Oil grooves 
are milled, and then the burrs are removed by hand. The 


Fig.12, Threading the Gear Case Covers with a Rivett-Dock Threading Tool 


equalizing pinions are drilled, reamed and turned on the flat 
turret lathe. The ends are squared accurately to length in 
the engine lathe. 

The equalizing gears are cut off to length from the bar 
stock (all gears and pinions are made of chrome nickel steel) 
and are bored, reamed, faced and filleted at the large end in 
the Jones & Lamson machine. The hole is reamed accurately 
to size so as to furnish a guide for the broach in forming a 
square hole. This is done on the La Pointe machine at a 
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Fig. 13. A Special Fixture for Cutting O!1 Grooves in the Equalizing 
Gear Bushing 


single pass of the broach, which is a long one, having some 
24 inches or thereabouts of cutting length. The outside sur- 
faces of the gear are then rough turned on a square expansion 
chuck somewhat similar to that shown in Fig. 12 for the gear 
case cover, except, of course, that it is mounted on a square 
surface instead of a round one. In the next operation it is 
finish turned all over. 

The spur gears and pinions are cut in a triple head indexing 
device which is one of the standard attachments on the 
Brown & Sharpe milling machine. Three cutters operate on 
three gangs of work simultaneously. By giving special shapes 
to the gears and by being very careful both in centering 
the cutters and setting them to the proper depth, first-class 
results have been obtained—better than are needed in fact, 
since normally these gears are stationary or nearly so, being 
in operation only when rounding corners, in the case of a de- 
flated tire on one side, or the slipping of a wheel in the mud. 
After removing the burrs by file and reamer, the gears and 
pinions are hardened by the regular process recommended 
by the makers of the steel (the Carpenter Steel Co.), with 
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such modifications as the blacksmith of the shop has found 
advisable. 

The equalizing gear bushings D and D’ are cut out from a 
‘bronze bar in the flat turret lathe, being turned and bored 
complete to size. A stack of them are placed on the Mitts & 
Merrill keyseater for cutting the internal oil grooves. The 
radial oil groove is cut on the interesting tool shown in Fig. 
13. This device is a modification of the principle used in 
attachments for slotting screws with a saw held in the speed 
lathe. The knurled handle shown controls three motions. By 
screwing it in or out the bushing is tightened or released 


in the jaws by which it is held. Tripping it up or down. 


drops the bushing away from or brings it up toward the re- 
volving cutter, while springing it to one side brings the bush- 
ing out from under the cutter where it can be removed with- 
out interference. A wire finger locates the work with rela- 
tion to the internal groove previously cut. 


Assembling 
The operation of assembling the parts to make the complete 


mechanism includes some operations worthy of notice. In 


Fig. 14 is a case assembled with its two covers and dropped 
into a cast-iron reaming stand, where it is held from revolving 
by the projecting pin shown, which enters one of the three 


Me 
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Fig. 14. Line-reaming the Pivot Holes in the Assembled Gear 
Cases and Covers 


"holes in its periphery. A line reamer is used, giving assur- 
ance that the two bearings in each cover will be true with 
-each other. After this line reaming the covers are marked, 
numbered and burred so that the same parts will be reas- 
sembled together. 

Studs # are next riveted to the covers, three on one side 
and three on the other, a hand hammer being used for this 
“purpose. The ends of the rivets are cupped to facilitate this 
“operation. The pinions are assembled on the studs, three on 
each side. The bushings are pressed into the covers under 
“the arbor press, and burred. The equalizing gears C and C’ 
are dropped into place and the whole structure is then as- 
‘sembled. A square wrench inserted through the bore into 
“the squared hole in C, permits the gears to turn until they are 
-all engaged. Three bolts and nuts G and G’ are now passed 
through, binding the whole solidly together. 

It is of extreme importance in the quiet running of an auto- 
mobile that the bevel gears run true. For this purpose the 
~bevel gear seat on the outside diameter of the casing is not 
‘finish turned until it has been assembled as described. To do 
~this, the mechanism is mounted on the lathe on large centers, 
‘bearing on the countersinks in A and A’. These counter- 
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sinks, being formed in the same operation with the ball bear- 
ing seats and the threads, are true with them. After this 
turning and facing, a jig fitting on this accurate seat is used 
for drilling the flange holes through which screws H pass to 
fasten the bevel gear to the casing. 


Fig. 15. A Convenient Fixture for Assembling the Gears on the Gear Case 
The gear is pressed into place in its seat by a simple con- 


trivance which illustrates the demand for conveniences cre- 
ated by the premium system. On the bench in front of the 


Fig.16. A Tapping Operation and Operator with a Remarkable Record—75,000 
Blind 5-16-inch Holes in Chrome-nickel Steel without breaking a Tap 


workman is a cast-iron seat (Fig. 15) in which the bevel 
gear is placed face downward. The complete differential mech- 
anism is then placed over the gear in a position to be forced 
down into it. The workman now reaches up above his head 
and brings down the hand-wheel, clamping screw and clamp 
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shown, which is suspended by a counterweight so as to move 
freely up and down and remain stationary in any position. 
Entering the screw in the nut in the base of the device and 
turning the hand-wheel, forces the casing down into the gear 
and thus completes the assembling. The tap bolts are now 
put in and are wired through holes drilled through their 
heads, to prevent them from turning. This completes the 
making of the equalizing gear. 


A Good Tapping Record 


While the making of the bevel gear has not been described, 
it will not do to pass over one of the operations met with. 
This is the operation of tapping the holes by which the gear 
is held to the flange. These holes are 5/16 inch in diameter 
and 13/16 inch deep and are blind, being tapped to a bottom 
and not through. The tapping is done in a Cincinnati drill 
press (Fig. 16), using an Errington friction chuck. Tapping 
in chrome-nickel steel by power is, it will be agreed, no “fool 
of a job.” One of the difficulties met with is the tendency of 
the metal to seize the tap and break it when backing out. 

The operator shown broke many taps in becoming familiar 
with his job, but since he has gotten into the swing of it, he 
has tapped 75,000 of these blind holes in chrome-nickel steel 
without breaking a tap. The credit for this record must be 
divided between the man, the machine, the chuck and the tap, 
but there is enough to make a respectable showing for all 
four. It may be remarked that, in accordance with the well- 
known total depravity of inanimate things, the workman had 
the misfortune to break a tap a few minutes after the con- 
versation in which I learned his record. His increase of ef- 
fectiveness was obtained with practically no change in the 
tools or methods, being due simply to the training of his 
judgment in the feeling of the tap, and in the use of excellent 
tools. It might be said that a firm of the highest reputation 
for accuracy and for skill in manufacturing, had asked ten 
cents a hole for the job. This operator runs two taps in each 
of the twelve holes in a gear, twenty-four holes in all, in from 
15 to 18 minutes. 


Tests on the Finished Casings 


Of course, the object that was aimed at in designing these 
equalizing gears for sale to manufacturers of automobiles, 
was to give them such strength that some other part of the 
machine would break first. In order to find out whether or 
no this result had been obtained a number of tests were made 
in the laboratory of the engineering school of Brown Uni- 


Fig. 17. A Completéd Equalizing Gear, Set up for Testing to Destruction 
by Torsional Stress 


versity. In Fig. 17 the casing is shown as’ mounted in 
brackets for a torsion test, the power being applied through 
J-inch, 344 per cent nickel steel shafts specially treated. 
These failed at 20,300 inch-pounds, twisting through 800 de- 
grees before rupture. Samples of broken shafts are shown 
in Fig. 18, and give some idea, in combination with the figures 
just given, of the excellence of the material used in these 
shafts. No damage of any kind was found inside the gear 
casing, the mechanism being unbroken and running as easily 
and smoothly as before. 

The Providence Engineering Works feels perfectly con- 
fident in offering these equalizing gears to automobile manu- 
facturers, after its experience with them in the labora- 
tory, and their trial in the road conditions met with by the 
thousands which have been placed on the market. 
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EXPERIENCES OF A YOUNG TOOL-MAKER 


T. COVEY 


After Jim had completed his end mills ready for the hard- 
ening operation (as described in the August number), he 
turned them in and was given stock for some spiral surfacing 
mills, with instructions to make them like a sample given him, 
and to ream the holes 0.005 inch small so as to leave stock 
to grind out after the mills were hardened. He proceeded to 
chuck the pieces in a lathe and face one end and bore the 
holes. When a 114-inch hole had been bored about an inch 
deep in the first piece, Jim began to have trouble. The steel 
was hard and tough, and the drill, which was somewhat worn, 
though apparently sharp, would not cut. Instead it would 
screech and stick until it stopped the lathe. After many efforts 
in grinding the drill and trying different speeds, he finally 


Fig. 18. Condition of Shafts Broken in Tests shown in Fig. 17; the 
Gears were Uninjured 
remarked to a man by the name of Anderson who was work- 
ing on a machine near him, that that was the worst stuff 
he had ever tried to drill. 


“What is the matter with it?” Anderson asked. 


“That’s what I would like to know; 
cut it,” said Jim. : 

“Let’s see your drill. Is that the best one you could get?” 

“Yes. The boy at the window said the rest of that size 
were out. I guess he thought that was good enough for a kid 
to use anyway.” 

“Well, the clearance is gone for an inch at least. Do you 
know that you can grind a drill so that it will cut a hole 
larger than itself?” 

“T never noticed it in particular.” 

“Well you can. You just grind one cutting edge longer 
than the other, so that the point is off center and the drill 
will cut large. 

“T ground it on the drill-grinder and supposed it was all 
right.” 

“It probably would be if it was a good drill. Get a boring 
tool and bore out that hole as far as you have gone with the 
drill, at least a thirty-second of an inch larger’and I will fix 
this drill so that it will work.” 

Jim got a tool and bored out the hole. When Anderson 
came back and handed Jim the drill he said, ‘There, that will 
cut large, and in that way it will have clearance on one side. 
Of course it can’t bind much unless both sides rub. I think 
you will have no trouble in getting it to drill those pieces. I 
don’t say that it is good practice to grind drills that way; 
a drill properly made and in good condition will clear itself 
and drill a hole to size, but when a drill] is worn out it is no 
good, and for that reason you could not spoil it. It is a ques- 
tion, however, whether grinding a gdod drill off center would 
spoil it or not. Now if you are not accustomed to working — 
tool steel, I can give you a pointer that may save you trouble. 
When you wish to ream a hole in tool steel, leave more stock 
for the reamer to cut than you would for cast iron or soft 
steel; a good thirty-second of an inch will not be too much. 
If possible use one of the special reamers that we have made 
for this work as they have more teeth and more clearance or 
reversed taper. The ordinary commercial reamer, while prob- 
ably the best for general shop use, will ream too close to size 
for this job, and it also tends to stick in tool steel.’ 

“J am glad you told me about it,” said Jim. “I was of the 
opinion that the less stock left for the reamer to cut the 
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better, and I thought one kind of reamer as good as another. 
This drill is working all right now, and I guess I’ll get a hole 
through this piece anyway.” 

Jim got his first piece bored and reamed without further 
mishap, but in making a starting hole for the drill in the 
next piece, he broke his tool by pushing it into the work 
before he got it central. George happened along about that 
time and Jim asked him for the loan of his centering tool 
until he could get his re-forged. 

“A centering tool is something that I do not have, and very 
seldom use,” said George. ‘“‘What do you want to do? Start 
your drill? Ill show you how to start it without a centering 
tool. The first thing you want to do is to face the work off 
square so that the shape of it will not crowd the drill off the 
center; then place the drill in the chuck so that its cutting 


edges are in a horizontal position, and start it into the 


work, so!” 

“But it is not running true,” said Jim. 

“We'll fix that; we will take this lathe tool, which is pretty 
square across the back end, and put it in the tool-post with 
the back end forward and clamp it fast, and then bring it up 
so that it bears against the drill close to the work; then feed 
the drill in a little, and crowd the tool against it until it 
looks as if it were central. When the tool is backed away, if 
the drill still looks central, go ahead; if not, repeat the opera- 
tion until it is central. You see it saves the time and trouble 
of grinding and setting a centering tool and for ordinary 
purposes it is just as good.” 

As Jim was finishing up his lathe work, Mr. Corbin came 
along and picking up the sample mill said, “Jim, I want those 
mills for heavy roughing work and this sample mill has too 
many teeth; don’t cut them like that but cut them about % 
pitch.” Just then his attention was called to something else 
and he gave Jim no further directions. Jim was at a loss to 
know just what he meant but he did not like to let him know 
it. As Anderson was working near, he told him that he had 
been instructed to cut the teeth on his mills % pitch, but did 
not understand just what Mr. Corbin wanted. 

“Well,” said Anderson, “in this case % pitch means % of an 
inch from one tooth to the next.” 

“But why didn’t he tell me how many teeth he wanted? 
How am I to know how many teeth he wants?” 

“He would have to calculate the number before he could 
tell you, and he left that for you to do.” 

“I suppose it appears like an easy matter to you but lI 
don’t know how to go about it.” oy 
. “Multiply 3.1416 by the diameter of your blank and divide 
the result by 5%. That will give you the number of teeth. 
What is the diameter of your mills?” 

“About four inches.” 

“Well, 3.1416 X 4 is 12.5664, and 12.5664 + 5%, or 0.625 is a 
little over 20. Twenty teeth is what you want.” 

“Where did you get the 3.1416 from?” 

“Why, 3.1416 is the ratio of the circumference to the diam- 
eter. That is, the circumference of a circle whose diameter 
is 1 would be 3.1416 and the circumference of a circle whose 
diameter is 4 inches would be 4 X 3.1416. If you want to 
demonstrate the truth of this take a piece of cord, pass it 
around one of your blanks and cut it off so that it goes 
around once with the ends just touching; take it off and meas- 
ure it and you will find that it is very nearly 1214 inches long. 
Then if you wish to carry it further, cut the cord up in pieces 
5 of an inch long, count the pieces and you will find 20. 

“That is rather interesting, but is a machinist or toolmaker 
expected to have a knowledge of all such things?” 

“I can only answer that in this way. I have noticed that 
the amount of a man’s pay generally depends on his ability, 
and that toolmakers with a good knowledge of geometry and 
trigonometry combined with ability to do good accurate work 
are nearly always paid the best rate of wages.” 

With that Anderson went to grind a tool and Jim looked 
around for a milling machine to finish his job in. He found 
a small one idle and started to set it up when Mr. Corbin 
saw him and said, “That job of yours is too heavy for that 
machine; cutting spirals is pretty hard on any machine and 
you would be apt to strain this little fellow and impair its 
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accuracy. Use that No. 4 over there—it may be more awkward 
to handle but it is suitable for the work.” 

Jim set the machine up for cutting the spiral according to 
the instructions on the table with the machine, and then as 
George was working near, he asked him to look it over to 
see if he had it right. George looked at the gears and refer- 
ring to the table said they were all right; also the angle was 
right. Taking hold of the handle that moves the table he 
tried to turn it but it would not move. “You have not un- 
locked the index plate so that it can turn,” he said. “You 
should always work the table back and forth once or twice 
to make sure that everything is free and working properly 
before starting the machine on a job of this kind.” 

“What angle cutter would you use for these?” Jim asked. 

“Use a regular spiral mill cutter; they have a 12-degree 
angle on one side and an angle of 40, 48, or 53 degrees on the 
other, You want a right-hand cutter.” 

Jim obtained a cutter, a 14-inch mandrel, and a dog. On 
trying the mandrel into one of the blanks, he found, of course, 
that it was too large, and he went to Mr. Corbin and asked 
him what to do about it. 

“We have hardened and ground mandrels 0.005 inch under 
size,’ said Mr. Corbin, “also reamers and expanding arbors 
of 1-inch, 14-inch, and 1%-inch sizes for work that is to be 
hardened. A great many shops ream mills and such work to 
size and depend on the hardening operation to close the holes 
sufficiently to allow them to be finished by lapping, but we make 
a great variety of mills that are of irregular shape and unless 
there is an equal amount of stock around a hole throughout 
its length it is apt to come back from hardening with one end 
of the hole larger than the other, making it a difficult and 
long operation to lap out the hole; and sometimes there is 
not enough stock to finish. For this reason we leave 0.005 
inch stock in the holes of all work that is to be hardened, 
except the smaller sizes and special cases, and grind them 
out to size.” 

Jim took the mandrel back and asked for one 0.005 inch 
sinall, which he found fitted all right. When he got his cutter 
on the arbor and the work in position he began to realize that 
it was going to be a difficult matter for him to start a cut 
in the proper place for the simple reason that he did not 
know how. After thinking about it for awhile he came to 
the conclusion that it was beyond him. Looking around to 
gee whom he could get to help him out of his difficulty, he saw 
a man by the name of Joe Waters who was working ch a 
shaper near by and seemed to have lots of time at his disposal 
as he had just started a cut. Jim went to him and asked him 
if he would show him how to start a cut properly on one 
of those blanks. 

“T’ll try to,’ said Joe. ‘‘A good many fellows put a mill on 
a mandrel, put it between the centers and set their cutter 
to that, and I am afraid that there are some men that have 
laid claim to the title of toolmaker for a good many years. 
that could do it no other way. I sometimes wonder what 
they would do if they had no sample to go by. You have your 
cutter on wrong; the side with the 12-degree angle should be 
next to the machine. Now get a surface gage and set the 
scriber to the height of the centers of the machine. Gen- 
erally you will find a line on the footstock center that indi- 
cates this height, but where there is none, put the work be- 
tween the centers and set the surface gage scriber as near to 
the center as you can guess and scribe a line on both sides of 
the work, index the work half around and scribe another with 
the gage at the same height; the center will then be just 
half way between the first and last lines. The gage is then 
set as near this point as possible and the operation repeated. 
When the gage is at the right height, you will be able to 
make only one line with the scriber on turning the index 
head half around. Now get some of that acid and rub it on 
the ends of your blanks so that you can see the lines that you 
scribe—use a little piece of waste moistened with it.” 

“Say! that is funny stuff,” said Jim; “what is it?” 

“It is nothing but water with bluestone, which is the same 
as sulphate of copper, dissolved in it, with a very small amount 
of nitric acid added. When it is applied to iron or steel it 
deposits a thin coat of copper on it. Now move the table of 
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the machine along until the end of the work next the foot- 
stock center is just half under the arbor on which the cutter 
is mounted and let it stay in this position for the present. 
How many teeth are you to cut?” 

“Twenty,” said Jim. 

“That means just two turns of the index handle for each 
tooth, and we will put the index pin in the 21 hole circle. Now 
scribe a line across the end of your blank next the footstock 
center, index for one tooth and scribe another, and so on 
until you have gone clear around the blank. This may seem 
unnecessary, and it is, so far as starting the cut is concerned, 
but we need two and the rest serve as a check on the index- 
ing and also would show if the work should at any time slip 
on the mandrel. When you scribe the last line mark it with 
a pencil or piece of chalk and turn the index handle 10 
turns bringing this line on top. Now the edges of the teeth 
you are going to cut should be perfectly radial the same as 
the lines you have just scribed, and the side of the cutter 
that is to make these edges is to be at an angle of 12 de- 
grees with a vertical line. Let the line that you have marked 
and turned to the top represent the first one of these edges 
that you are going to make; now. what we want to do is to set 
this line in position so that the 12-degree side of the cutter 
is parallel to it, and as the 12-degree side is next to the 
machine, the line on top must be turned toward the machine 
12 degrees; 360 +12 is 30, so we must turn the index head 
1/30 of a turn, and to do this the index handle must be turned 
11/3 turn, or one turn and seven holes in the 21 hole circle. 
There! Now the line you have marked is parallel to the 12- 
degree side of the cutter, and as your cutter is just half over 
the end of the blank that has the lines on it you have only 
to move the saddle in or out until the cutter is over the space 
between the line you have marked and the one next it at the 
top. Start the machine and raise the work up under the cut- 
ter until the 12-degree side cuts up to the line you marked 
and the other side comes about 3/64 inch from the next line. 
If you wish, you can keep away from both lines until you have 
taken a cut to see how it looks and satisfy yourself that it is 
coming all right. You should note the reading on the dial of 


the handle that operates the knee, and every time you finish - 


a cut drop the work down away from the cutter before you 
run the table back for another cut, then raise it up again, 
after running it back, until the dial reads the same as it did 
before it was disturbed. If you don’t lower the work, the 
backlash in the gears will allow the cutter to cut up the 
sides of the teeth and make a bad job. You will not need to 
set up your machine but once for this lot of mills as they are 
all of the same size and have the same number of teeth. It 
would be well, though, to index each blank and lay out each 


tooth with the surface gage, and when you have scribed the, 


lines all around move the index handle 11/3 turn and one of 
the lines will come in the proper place providing your blank 
sets with the end next the footstock center just half under 
the cutter when you are laying out the teeth. Very few tool- 
makers bother to lay out the teeth before milling, but it is a 
good idea for a beginner to do so as it gives an opportunity 
to watch the cutter when it is starting into the blank on each 
tooth, and if a mistake is made in indexing, or if the blank 
slips on the mandrel, it will be readily noticed and may be 
remedied before much, if any, damage is done.” 

“Thank you for the information,” said Jim. “It’s a good 
thing for me that I don’t have to cut teeth on the ends of 
these mills or I would be in trouble again.” 

“That is not such a difficult job,” replied Joe. “We have 
cutters in the tool-room that have a 12-degree angle on one 
side and 65 degrees on the other, which will generally cut 
the teeth in the ends that have a negative rake, and we usually 
cut the teeth in the end that would be undercut if the form 
of the spiral were followed, with a regular 65-degree cutter, 
not bothering to carry out the form of the spiral on this end, 
although it may be done quite easily where the index head 
can be lowered enough from the horizontal to bring the lands 
equal, by swinging the table around enough to bring the spiral 
in a position at right angles to the cutter (which would be to 
the same angle’as given for cutting the spiral) and feeding 
the work in a vertical direction past the cutter. Well my cut 
is over and I will have to get busy.” 
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MAKING PINS FOR IRIS DIAPHRAGM LEAVES 


WALTER GRIBBEN* 


The brass pin shown in Fig. 1 is used in the iris diaphragm 
of a camera, one pin being used in each end of each leaf of 
the iris. A few of these were wanted by a repair shop, or 
“camera hospital,’ to use in repairing diaphragms where a 
few of the leaves were damaged. On account of the limited 
number wanted, the job would not admit of very much rig- 
ging up. The teat left on the end for riveting in the hole 
in the leaf should be cupped out a little to facilitate riveting, 
but permission was asked to omit this cup, as by so doing the 
pins would be cheapened somewhat, and a solid teat was con- 
sidered plenty good enough for repair jobs, although it might 
not do when manufacturing. : 

The pins were made of brass wire 0.063 inch diameter and 
were to be 0.035 inch long in the body, while the teat was to 
be 0.032 inch diameter and 0.015 inch long. No screw machine 
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Figs. 1, 2 and 3. Small Pin used in the Iris Diaphragm of a Camera, and 
Disk Tool used for Turning it 


was available for ‘this job, so it was done on a bench lathe. 
The details of the fixtures used are shown in the line cuts, 
but they are not all drawn to the same scale. 

A disk tool, Fig. 2, was made of %-inch drill rod. The 
shank S by which it is held, is in one piece with the 


disk. The part A is the cut-off, while the part B forms ~ 


the teat on the next pin to be made.’ Fig. 3 is an enlarged 
section through part of the disk tool, showing how the sides 
were cupped out a few thousandths to make the cutting parts 
C and D quite narrow, with the object of making the tool cut 
more freely and thus throw up less burr on the work. 

The halftone engraving, Fig. 4, shows the general arrange- 
ment of the improvised apparatus for getting out this job. 
The iron casting H was fastened to the top of the slide rest, 
and a hole bored in place which eventually held the hard steel 
bushing that guided the stock. This bushing is held by the 
set-screw F. The rock-shaft G@ is mounted between pointed 
screws, the one on the left being screwed clear up to the head, 
while the screw on the right-hand end has a check-nut by 
which to adjust for a close-running fit without shake. The 
arm H, shown in detail in Fig. 5, is tight on shaft G, while 
arms K and L, shown in detail in Figs. 6 and 7, are both 
loose on G. The two screws M and N hold H and K together, 
and serve to adjust the disk tcol A for depth of cut, and thus 
produce the proper size of the teat on the end of the work, M 
being tapped into K, while WV is tapped into H. When M and 
WN are both tight, H and K act as one piece. The crank-shaft 
O was made of 14-inch Bessemer rod, and it carries two eccen- 
trics P and R, made of 5/16-inch Bessemer rod with the hole 
bored off center. Eccentric P works in the open slot in the 
end of lever K, and causes the disk tool A to alternately move 
to and from the stock wire. Eccentric R works in the closed 
slot in the end of lever L, and causes the upper:slide of the 
slide-rest to feed along after each cut has been made. The 
feed is accomplished by means of the pawl U, the bell-crank 
V, and the stationary rack ratchet 7’, clamped to the lower 
slide, the regular, feed screw of the top slide being temporarily 
removed. The bell-crank is pivoted to HE by a shouldered 
screw W, while another shouldered screw X, connects its hori- 
zontal arm with the end of lever L. Screw X had to be a 
rather locse fit in the end of the bell-crank arm, as V and L 
vibrated in different planes, but as the vibration was cnly 
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over an are of a few degrees, no trouble from binding was 
apparent. The rack T was cut on one of the edges of a piece 
of angle brass, the pitch of the teeth being equal to the total 
length of the finished pin plus the width of the cut-off part of 
the disk tool, or 0.066 inch altogether. The bell-crank was 
made of two pieces of sheet brass taken from the scrap box 
and soft soldered together. This may look like a slovenly 
way of making a bell-crank, but it was quickly made, and 
held together long enough to do the job, besides having the 
advantage that the vertical arm could be made longer or 
shorter by simply melting the solder. The arm carrying the 
pawl was adjusted in this way until the pawl moved a little 
more than one tooth of the rack, but not as much as two 
teeth. As the movement of the top slide is governed entirely 
by the pitch of the rack teeth and not by the amount of 
movement of the pawl, any lost motion in the feed works 
does not affect the length of the pins, unless it amounts to 
as much as the distance between two consecutive teeth of the 
rack. The two eccentrics P and R were adjusted around on 
the crank-shaft until the two movements were correctly timed 
relative to one another; that is, so the feed did not start until 
after the disk tool had been withdrawn from the work, and 
also so that the feed was completed before the disk tool 
started to cut. 

As this work is so small in diameter, it was realized that a 
high speed of rotation was desirable, both to prevent the 
formation of much of a burr on the edges of the work, and 
also to reduce to a minimum the little teat left by the cut-off 
tool. With this object in view, the high-speed drive shown 
in Fig. 4, which was originally made to drive an internal 
grinding device, was changed a little to adapt it to present 
needs. The drive is shown in section in Fig. 8. It consists 
of the brass casting A, the upper end of which is slotted and 
carries the adjustable stud B, on which runs the double 
wooden pulley @, the large part of which is for a flat belt, 
and the small part for a round belt from the countershaft. 
This pulley has screwed fast to it a brass flange and hub D, 
into which are forced two hard steel bushings, one in each 
end, leaving on oil chamber between them. The end of the 


Fig. 4. Bench Lathe Attachment for Turning the Small Pins shown in 
Fig. 1, at the Rate of Sixty per Minute 


stud is tapped, and the large-headed screw E is screwed in 
tight, which prevents the pulley from coming off. The lower 
part of A is bored 14 inch diameter, and has a saw cut and 
pinching screw to clamp it on the piece of 14-inch brass tubing 
F, which was tinned with soft solder on the inside and then 
poured full of babbitt metal. After cooling, it was bored 3/16 
inch clear through and the ends faced. The middle of this 
hole was bored a trifle larger than the ends, in order to form 
an oil chamber. The pulley G also performed the office of a 
chuck to hold the brass wire of which the pins were made. It 
is made of ‘14-inch cold-rolled steel, with a long stem on one 
side 3/16 inch diameter, this stem being bored 14 inch as 
far as the pulley, and 0.063 inch the rest of the way. A small 
headless set-screw in @ holds the work in place. The part of 
F that projects to the left is grasped in a %4-inch draw-chuck, 
and the lathe spindle locked to prevent it from rotating. An 
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ordinary flat rubber band did duty as a belt to connect C and 
G, but it had this peculiarity, that considerable crowning on 
the pulleys seemed to have very little effect on keeping the 
belt in the middle of the pulley face, so a guiding fork J of 
sheet brass was attached. There seemed to be some structural 
irregularity in the rubben itself, as there was a tendency for 
it to crawl to the right when one side of the rubber was next 
the pulley, but to crawl to the left when the rubber band was 
turned over. 

The mode of operation was to lift the feed pawl and draw 
the top slide as far to the right as it would go. Then a 
three-foot length of wire was passed through the lathe spindle 
and into the hardened guide bushing, in H# (Fig. 4), after 


Figs. 5 to 8. Details of the Attachment shown in Fig. 4 


which the small set-screw in pulley G (Fig. 8) was tightened 
and the countershaft started. This gave an estimated speed 
of 10,000 revolutions per minute to G, providing the belt did 
not slip. Then the crank on the end of O was turned by 
hand, a finished pin dropping off for each turn, until the top 
slide reached the left-hand end of its travel, when the power 
was shut off, the slide moved to the right again, the stock wire 
released and pulled through until it was in the guide bushing 
once more. After tightening the set-screw and starting the 
power, a few dozen more pins could be made at the rate of 
about 60 per minute, when the stopping and returning to the 
right had to be repeated. The handle O could be turned much 
faster than this, but in that case the momentum of the top 
slide would be apt to carry it a little too far, and thus make 
the pins of varying lengths, so it was thought advisable not to 
exceed the rate mentioned. This fixture left the pins with 
practically no burr on them, and they were all ready for im- 


mediate use. 
* * * 


At the present time when we are prone to assume that 
everything undertaken in the mechanical field surpasses in 
magnitude or difficulty of production anything made in past 
centuries, it is of interest to recall that the so-called Great 
Bell of Moscow, made in Russia in 1734, is, according to the 
Brass World, not only the largest bell ever cast, but is also 
the largest casting of any kind ever made. The making of a 
casting of the size of this bell would startle the world even 
to-day. A great Chinese bell weighing 120,000 pounds is an- 
other example of ancient casting. As far as is known, these 
bells were cast from metal melted in close proximity to the 
mold. One or more furnaces capable of melting the required 
quantity of metal were so arranged that a trough connected 
the tap hole with the mold, for tapping the metal directly from 
the furnace into it. As a matter of fact, this method would, 
even to-day, be the only practicable one for casting a piece 
of similar size. 

* * * 

That the gasoline or alcohol engine is destined to be the 
farmers’ future source of power in preference to the horse, 
seems to be reasonably sure. It now drives his automobile, 
shells his corn, grinds his cattle feed, pumps his water, 
threshes his grain and plows his land. Kansas farmers are 
using traction gasoline engines to haul their plows, and it is 
claimed that four men with a traction gasoline engine can 
do as much plowing as twenty men with horses. 
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DIE SINKING AND SHOP PRACTICE IN THE - 
ARMSTRONG BROS. PLANT 


ETHAN VIALL* 


The business of the Armstrong Bros. Tool Co., “The Tool- 
holder People’ of Chicago, has grown from the almost in- 
significant product of a very small shop to the immense output 
of a factory that is second to none in equipment and which 
holds its own in size with those far in the front rank. This 
last statement means something, for as a rule, the business of 
a shop making small tool specialties does not require a large 
plant. The growth has not been of the mushroom kind, but 
has been a strong, steady increase, the result of good sound 
business management pushing a line of tools that were needed 
and which were made in a first-class manner. The Arm- 
strong brothers have always been good, steady advertisers, 
but no amount of advertising could have built up the business 
that they have to-day, had the tools, the material and the 
workmanship not been right. 

Besides the regular line of lathe and planer tools, the com- 
pany now makes drop forgings and machine shop specialties 
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Fig. 1. View of the Boiler Room at the Armstrong Bros. Shop 


of several kinds. The factory has its own power and light 
plant, and the boiler room, a partial view of which is shown 
in Fig. 1, is a model of neatness and careful planning; it is 
light, well drained and amply large enough for future expan- 
sion. Automatic stokers are used, and the condition in which 
the place is habitually kept is plainly shown in the engraving, 
the picture having been obtained one noon when no one knew 
that it was to be taken, so that no cleaning up for the occa- 
sion was possible. 

The forge room is partially shown in Fig. 2. 
ment of: alternate steam hammer and trimming press is good. 
The heating furnaces are also well located, but, unfortunately, 


Fig. 2. Arrangement of Steam Hammers and Trimming Presses 
in the Forge Room 


the position from which the picture was taken, would not 


allow of their being shown. This department, as well as all 
the others, has been planned with an eye to both present and 
future needs. 

A great many of the articles manufactured, especially the 
tool-holders, are case-hardened by being packed in large iron 
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boxes with raw bone and charcoal, and heated in furnaces in 
the usual way. The method of handling the iron boxes is 
not, however, aS common as it might be. These boxes are 
made with grooves or corrugations on each side, extending 
the entire length of the box, and a large iron fork, the prongs 
of which just fit these grooves, and which is swung from a 


Fig. 8. Case-hardening Furnace and Cooling Tank 


traveling tackle, is used to put the boxes into the furnace 
and to remove them when they are sufficiently heated. When 
the boxes are removed the contents are dumped into the cool- 
ing tank, which is fitted with a screen to keep the parts off 
the bottom and insure more even and thorough cooling, all 
of which may be seen by referring to Fig. 3. The screen just 
referred to, can be easily removed to clean the burnt bone 
out of the bottom of the tank. When the picture was taken 
the water was purposely lowered to show the position of the 
big screen in the tank. 

The tool holder set-screws, which are made of tool steel, are 
heated in a special furnace that heats only the points and 


Fig. 4. Battery of Automatic Screw Machines which make the 
Tool-holder Set-screws 


drops them into the hardening bath as fast as the operator 


can feed them in. The burner of this furnace is the same as 
that used on a bicycle brazer, and, in fact, the furnace is 
principally made from the parts of an old brazing stand. 

The set-screws just referred to are made by the battery of 
automatic screw machines shown in Fig. 4. In the fore- 
ground is an old universal bicycle vise that is used to hold 
the big quills while taking out or putting in the spring collets 
used for feeding the stock. Anyone who has ever run this 
class of automatics will see the convenience of the old vise, 
for something of the kind is very frequently’ needed. 

The system used for detailing the dimensions of parts for 
different sizes of tools of the same class, will be of interest 
to many, as it saves a great deal of work in the drafting 
room by making one print do for all sizes. A sample draw- 
ing for the six different sizes of spindle and feed sleeves manu- 
factured, is shown in Fig. 5, and for those not already familiar 
with this method, it will be a revelation in simplicity. 

Naturally in a shop depending so much upon drop-forge 
work, the die making department is one of the most important 
in the works and is well equipped. This department is in 
charge of a man of long experience on this class of work, 
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though a comparatively,young man. One of his remarks hits 
the drop-forging die problem squarely on the head, and it is 
that the great difficulty in drop-forge work is not so much in 
making the die, but in making the metal go into it, meaning, 
of course, that the breaking down, roughing or bending opera- 
tions are really the most important and the most difficult to 
plan out properly. Almost any toolmaker can sink a finishing 
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be judged from it. For very large forgings such as the C- 
clamp just mentioned, cast-iron roughing and forming dies 
are used. The piece is first broken down, bent and rough 
formed in these dies and then reheated and finished in the 
tool steel finishing die. Fig. 8 shows a set of wooden patterns 
for a pair of cast-iron dies weighing 1,600 pounds, or 800 
pounds apiece. 
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Fig. 5. Drawing giving Dimensions of Six Different Sizes of Spindle and Feed Sleeves 


die from a model, but it takes brains and experience to plan 
and work out the other parts of the die so that it will work 
satisfactorily without unnecessary waste of. time or material. 
In planning dies or die parts of especially difficult shapes, 
plaster of Paris models are often used in order to find the best 
shape or position for the part to lie in; this is especially im- 
portant in so planning a die as to get that great desideratum 
of the drop-forge shop—the finishing at one heat. 


Many small pieces are forged in ‘‘pony dies,” which are 
made of a shoe of tool steel two or three inches thick, which 
is keyed into a heavy cast-iron cr cast-steel block. These 
pony dies are very economical, as one set of shanks can be 
made to do duty for a large number of shoes, the shoes all 
being located by dowel pins and keyed in with a taper key, 
in the same way that the shanks are keyed into the steam 
hammer anvil and head. 


Fig. 6. View of Drop Forgings as they appear when taken from the Dies 


Fig. 6 shows a number of drop-forgings, including tool- 
holders, wrenches, drifts and a C-clamp with the flash still 
in place. These forgings are just as they came from the 
steam hammer. A trimmed-off flash is shown on top of the 
large C-clamp in the middle of the group. Fig. 7 shows a 
lot of lead proofs of dies for making various sizes of drop- 
forgings from the smallest to the largest. The big C-clamp 
shown is 18 inches long and the sizes of the other parts can 


Fig. '7. Lead Proofs of Various Parts which are to be drop forged 


For working out difficult dies on the profiler, the universal 
angle-plate or profiling-block, shown in Fig. 9, is used. In 
this engraving, A is the die and B is the top of the block, 
which may be swung around in a complete circle, while the 
part C can be tilted about 45 degrees each way and clamped 
at any point on the base D. These adjustments give almost 
any angle required in die sinking, that cannot be obtained in 
the regular profiler vise. 
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A special center-bracket used to steady small mill arbors The making of dies for the Armstrong boring tool, so that 
held in the spindle chuck of the profiling machine while the metal would come out of the die, was quite a difficult 
working out cylindrical cavities, is shown in Fig. 10. The. problem. This was one of the few cases where getting the 
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Fig. 10. Special Center Bracket used to Support Fig.11. Dies in which a Boring Tool Shank is forged, Fig.12. Shop Truck with Shelves the Same Height 
Small Mill Arbors and a Convenient Form of Shop Truck as those in the Store-room 


Macnee’ NE 


Fig.18. Indexing Jig for Holding Hubs of Universal Fig.14. Fixture which holds Two C-clamps while Fig.15. The Way in which Planer Tool-holders of 
Ratchet Drills Faces are being milled the Gang Type are broached in a Punch-press 


mill used is of the same diameter as the cavity wanted, and metal into the die was not the most important thing. It was 
it affords a quick, sure way of getting a perfect cavity of the easy enough to make a die that would forge up the shape re- 
right size. quired, but owing to the peculiar shape of the boring tool, 
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the metal would be wedged in too tight to be easily removed. 
This problem was worked out by using plaster of Paris in 
the way previously referred to, and the die as it was finally 
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Fig. 16. Drilling Set-screw Holes in the Gang 
Tool-holders 


successfully made is shown in Fig. 11, One of the boring 
tool holders is shown lying on top of the die. The truck 
shown in this engraving is very useful, as it is just the 


Fig. 17. Cutting High-speed Steel with rapidly- 
revolving Plain Tool Steel Disk 
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Fig. 17, and the man at the left is using one, holding it at 
the proper angle by pressing it down on the adjustable grinder 
rest. At the right in this engraving is shown a man cutting 


Fig. 18. Simple Form of Chuck for Drilling the 
Cutter Hole in Off-set Tool-holders 


high-speed steel into suitable tool-holder lengths with a metal 
wheel. This wheel is 16 inches in diameter and runs at 2,500: 
revolutions per minute. It is simply a thin tool steel disk 
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Fig. 19. Drilling the Cutter Holes in the Straight Lathe Tool-holder 


height of the work benches and a heavy die can be easily 
pushed from one to the other. Another very handy truck 
used to carry finished tools from the assembling benches or 
shop to the storage shelves, is shown in Fig. 12. This truck 
is also used to carry tools packed in boxes to the shelves, and 
as the shelves of the truck are made the same height as the 
four lower shelves of the store-room, the boxes can be easily 
slipped into place. 

_ Fig. 13 shows an indexing jig used to hold the hubs of the 
universal. ratchet drills, the construction of which is too 
plainly shown to need explanation. 

In Fig. 14 is shown the milling jig used to hold two C-clamps 
at once while machining the faces. 

Gang planer tool-holders are broached out in a punch press 
as in Fig. 15. The fixture used to hold the gang tool-holder, 
is mounted on a slide which is fed under the broach one 
hole at a time, by lifting the dog-lever A and pushing the 
fixture along until the dog engages the next notch. The view 
shown was taken from the back of the press. The gang tool- 
holders are next placed in a very similar fixture, shown in 
Fig. 16, and the set-screw holes drilled. 

Many employers and foremen complain about their men 
grinding away the tool-holder when sharpening the cutters; 
consequently a set of special holders has been made for cus- 
tomers, in which to place the steel while grinding. A set of 
these holders is shown in the rack on the grinder column in 


Fig. 20. Milling the Slots for the Blades in Cutting-off Tools 
clamped between two big soft-steel washers. The steel bars 


are not cut off entirely but are just cut into slightly on the 
four sides and snapped off, the cuts on the sides being as 


Fig. 21. 


Interesting Types of Fixtures for Holding Shoulder Nuts and Collar 
Head-screws, while they are being milled 


clean as if made by a milling saw in soft metal. No teeth or 
anything of the kind are used on the cutting disk and the 
hard high-speed steel does not quickly wear the softer metal, 
as a “saw” lasts for a long time. ~ 
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One of the simplest possible drilling jigs for holding offset 
tool-holders while drilling the cutter hole, is shown in Fig. 18, 
while in Fig. 19 is shown a set of three jigs used for the pro- 
gressive drilling of the long cutter hole in the straight lathe 
tool-holder. After the cutter holes have been drilled as 
shown, they are broached out square in special turret broach- 
ing machines. 

Slots for the blades of cutting-off tools are milled in the 
holder, as shown in Fig. 20. A close inspection of this jig 
will show that the tool-holder is pressed from below up against 
stops. This method makes all slots the same depth regard- 
less of any slight difference in the thicknesses of the forgings. 
The pushing up of the clamping-block is done by a cap-screw 
underneath which is turned with an end wrench. 

Three very interesting milling fixtures are shown in Fig. 
21. The tool at the left is an indexing fixture for milling 
large hexagon shoulder-nuts, using either one or two mills 
at atime. The indexing is done by the lever A, the nut being 
held in the chuck which is operated by the lever B. The 
fixture in the center is for holding twelve shoulder-nuts while 
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Fig. 22. Detail of the Clamping Blocks used in one of the Fixtures 
shown in Fig. 21 


milling them hexagon, using straddle mills. The blanks are 
first faced and threaded and then screwed tightly down on 
the studs C, which are kept from turning by tightening the 
screws D. These screws are so arranged as to tighten two 
studs at a time. 
and pointed retaining screws, the ends of which fit into a 
groove turned in the stud shank. At F are the spring-actuated 
indexing stop-pins which are made to engage six notches in 
the stud shank, so that by simply loosening the lock screws D 
the nuts may be easily indexed with the fingers. Square- 
headed collar-screws are milled seventeen at a time, in the 
jig shown to the right. 
ated. The screws to be milled are held by a series of clamp- 
ing blocks, shown in detail in Fig. 22, which are set into a 
channel in the cast iron base of the jig, held in place by an 
iron top plate and tightened or loosened by the single set- 
‘screw G. No indexing device is used, but after the first 
straddle mill cut is taken the set-screw is loosened and the 
screws are turned a quarter way around by hand and lined 
up by using a gage with teeth in it like a big comb. The set- 
screw is again tightened and the final cut taken. 
* * * 
THE SMALLEST STEEL HAND STAMP 

The engraving of the Lord’s prayer on one side of a ten- 
cent piece and other feats of expert engravers even more 
remarkable have interested and astonished the public from 
time to time. The letters in these examples are of a micro- 
scopic size, and can be read only with the aid of a magnify- 
ing glass, but the difficulty of cutting them in copper or sil- 
ver is small compared to cutting tool steel in relief, as is 
required for a stamping die. An interesting example of very 
small steel stamp work is now on exhibition at the New York 
store of William Dixon, Inc., 39 John St., which is said to 
be the smallest ever made. The die, which is of the common 
hand form hardened and tempered, stamps the name WILL- 
IAM HOWARD TAFT in letters one two-hundredth (0.005) 
inch high, the seventeen letters making a line only 11/64 
inch long. The name even when printed by the stamp on 
white paper with black ink cannot be read, without the aid of 
a magnifying glass, by any but the very sharpest eyes. The 
letters are all capitals, clean-cut and well-shaped. A page of 
MACHINERY on the same scale would be about 14 inch x 1 inch. 
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The nuts and screws # are simply lock nuts 


This jig is simple and easily oper- - 
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WATER REQUIRED TO COOL A GAS ENGINE 


Ss. H. SWEET* ‘ 


The water pump for a gas engine is generally designed to 
carry off one-half the heat produced by combustion. At times 
one-quarter would be sufficient but one-half is the amount 
that should be figured on. If the heat per minute generated 
by an engine is represented by gq, then for a thermal effi- 
ciency of 1214 per cent, q= 339.2 1.H.P., and q X 0.5= the 


heat to be carried off by the water. 
lL. Bee: 
The constant 339.2 is obtained from the formula g—= 
E 
33,000 


x EH=the thermal efficiency,. which for gasoline is 


778 


IH: Pasa, 000 


0.125 778 


xX I.H.P. Other constants may be obtained by substituting 
the thermal efficiency expected or known. So far as I know 
the maximum efficiency of gasoline is 19 per cent, and a num-. 
ber of very good engines have shown about 15 per cent effi- 
ciency, but for the general run, the safe figure to use is 12% 
per cent. » 
Let 
t — t,= allowable rise in temperature. 
¢t—maximum temperature of water in degrees F. 
(About 180 degrees should be the maximum tem- 
perature allowed.) 
t,—=normal temperature of water in degrees F. 


W =the number of pounds of water required per minute, 
then 


= 339.2 


taken as 121% per cent. Hence, g= 


169.6 X LH.P. 


t nas t, 
t — t, =the number of B. T. U. absorbed per pound of water. 
As the pump is generally attached to the engine shaft, it 


TABLE GIVING PART OF A GALLON PER STROKE FOR VARIOUS SIZES 
OF SINGLE-ACTING PUMPS 


Stroke 
Diam, Area 
1 13 Do 3 4 i 6 
4 | 0.196 | 0.0008 | 0.001 | 0.002 0.0025) 0.008 | 0.004 | 0.005 
2 0.307 |0.001 | 0.002 | 0.008 '0.004 | 0.005 | 0.007 | 0.008 © 
3 0.442 |0.002 | 0.008 | 0.004 0.006 | 0.008 | 0.010} 0.012 
% | 0.601 | 0.0025 | 0.004 | 0.005 0.008 | 0.010) 0.013 | 0.016 
1 0.785 |0.008 | 0.005 | 0.007 0.011 | 0.014) 0.017 | 0.020 
14 1.227 |0.005 | 0.007 | 0.010 0.016 | 0.021 | 0.026 | 0.082 
14 | 1.767 |0.007 | 0.011 | 0.015 0.022 | 0.0380 | 0.038 | 0.045 
12 2.405 | 0.010 | 0.015 | 0.021 |0.031 | 0.041 | 0.051 | 0.062 
2 8.142 | 0.014 | 0.021 | 0.027 |0.041 | 0.054 | 0.068 | 0.082 


will have the same number of revolutions as the engine. Let 


p equal pounds of water required per revolution, then 


Ww 
ENROP SM. 
As one gailon of water weighs 8.33 pounds, 
p 
——= number of gallons required per revolution. 
8.33 


Let us take an example and assume that we wish to design 
a pump for a 20 1. H. P. gas engine which turns at 300 R. P. M. 
7339.20 < 20) G84 Be oe 

a. X-.0.5 = 6,784 x 0:5, == "33392 Be Is witches tne 
amount of heat the water is to carry off. 
~¢=180, t,=60, 180 —60 = 120. 


169.6 x 20 
WwW =——_ => 28.267 pounds. 
120 
28.267 ns 
» = ———_ = 0.0942 pound per revolution. 
800 ; 
0.0942 
—— = 0.0113 gallon per revolution. 
8.33 


By referring to the accompanying table we see that a pump 
11% inch bore by 1% inch stroke will answer. The number 


* Address: 190 Orchard St., Bridgeport, Conn. 
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of gallons pumped per minute is equal to the number of 
R. P. M. of a single acting pump multiplied by the number of 
gallons per revolution as given in the table. 

[If the thermal efficiency of a gas engine were 100 per cent, 
that is if all the heat were converted into work, there would be 
no rejection of heat into the cylinder walls, and consequently 
no need for cooling water. Again, if the thermal efficiency 
were 50 per cent, one-half the heat would be rejected into 
the walls and exhaust while the other half was converted into 
work. The formula, therefore, is not strictly correct, as it 
does not take into consideration the percentage of heat con- 
yerted into energy and which thus disappears. 

Using the same notation, the formula should properly be: 


tH. P: 33,000 33,000 x I. H. P. 


E 778 778 


(33,000 1.H.P. X 778) — (33,000 I.H.P. X 778 EZ) 


778 E X 778 
25,674,000 — 25,674,000 £ 


605,284 # 
If H—12% per cent, then: 
25,674,000 — 3,209,250 
Ul SS a 
==296.8 

The thermal efficiency of gas engines being rarely more 
than 20 per cent the error in Mr. Sweet’s method is not im- 
portant and for practical purposes it is to be preferred be- 
cause of its simplicity.—Ep1ror. ] 

* * * 


HOW BILLY CENTERED SHAFTS 


12h Vat By, 


75,660.5 


Mr. William Collis, affectionately known amongst the boys 
_ as “Billy,” was the foreman of the turning shop some twenty 
years or so ago. He was. a working foreman too—not one 
of the kind who was afraid to dirty his hands—and to fill 
in his time between Monday morning and Saturday noon, 
when he was not giving out work or looking after his men 
he ran the shafting lathe—or rather the shafting lathe ran 
itself even when he was looking after the men, or when he 
was dozing on the top of his tool-chest, for in that shop there 
was no tool-room and each man kept his own special fancies 
in the way of tools, etc., under lock and key. High-speed 
steel was in the dim and distant future, and a cut over a 
shaft lasted a long time. 

Now Billy’s method of centering was as primitive as could 
be, the usual tools consisting of a center punch and hammer 
only. A square center was used sometimes, but this gave 
trouble in changing centers, putting something in the tool- 
post to press the shaft, and other little worries which could 
be avoided; therefore, by placing the center punch where he 
guessed the center of the shaft should be, and hitting it 
several good smart blows the thing was done—except, of 
course, when he had miscalculated as to the exact posi- 
tion of the center. It was then necessary to try the shaft 
in the lathe, and if too much eccentricity was found he would 
Mark the “high side’ with chalk, remove the shaft and 
“draw” the center by means of the punch, the shaft being 
Swung in and out of the lathe by means of pulley blocks. 

His assistant on the operation was generally one of the 
newer lads knocking around, and for the particular shaft in 
the story the services of Harry had been secured. Now 
Harry’s sense of humor (?) was strongly developed, and he 
hated this particular job just as much as he was afraid of 
Billy, but his love of a joke overcame his fears one day, and 
here is the story: 

Billy had made a particularly bad guess as to the position 
of the center of the shaft and had followed his usual practice 
up to the point of swinging the shaft out of the lathe, when 
he was called away to attend to some other duty. As Harry 
lolled around waiting for the work to proceed again, the lit- 
tle chalk mark persistently stared him in the face in such 
a@ manner that finally an idea struck him, that it would be 
funny if he rubbed it out and placed another on the opposite 
side. Of course, as in most things of importance, the main 
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thing was to have the idea, the rest was easy and was soon 
accomplished. It was too good a joke to be enjoyed alone 
and several others soon knew what had been done, amongst 
them being one of Billy’s own particular cronies. Billy re- 
turned soon afterwards, and resuming operations, drew the 
center towards the mark. His surprise was very pronounced 
when he saw the result of his latest efforts and the remarks 
he made about shafts in general and this one in particular 
are unprintable, but he fairly lost his temper when he caught 
sight of someone smiling, apparently at him. 
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“Now Billy’s method of centering shafts was primitive” 


Poor Harry wanted to laugh, too, but dared not, so offered 
what consolation he thought would meet the case, suggesting 
that Billy had perhaps made a mistake, and should have 
drawn the center away from the mark, but Billy said he 
might do that when he started his second apprenticeship 
and knew no better. From his manner towards his assistant 
the next day it was clear he had learned over night what 
had occurred, but he was not vindictive, and afterward enjoyed 
the joke aS much as anyone. 


* * * 


HOW BILLY DIDN’T CENTER SHAFTS 


This startling sketch illustrates an amateur artist’s weird 
conception of a shafting lathe and a machinist’s way of hand- 
ling centering tools. He was asked to make a drawing for 
‘How Billy Centered Shafts,’ and the result exceeded our 
wildest expectations. We are impressed particularly with the 
lathe legs. How well they don’t harmonize with modern 
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“Our regret is that we don’t know the tool-smith who forged that center- 
punch and the concern that made the hammer” 


ideas of machine design; they appear to us to belong to the 
bulldog type of architecture! Note the “patent” head-stock 
and the “unpatent” foot-stock, and the doleful expression of 
the cub, who can’t for his life see how to swing an eight-foot 
shaft between five-foot centers. The carriage is a gem—but 
why proceed further? The makers are unknown and we don’t 
care. Our regret is that we don’t know the toolsmith who 
forged that center-punch and the concern that made the ham- 
mer. 
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CHINESE METHODS IN DESIGN 


One of the most delightful of Charles Lamb’s “Essays of 
Elia,’ deals with the alleged discovery of roast pig by the 
Chinese. As the story goes, a Chinaman’s house was burned 
up and his pig lost in the flames. While poking around in 
the ruins the Chinaman came upon the body of the unfortunate 
beast, and in the handling found it necessary to cool his 
fingers, which he did by putting them in his mouth, when he 
tasted for the first time in the history of mankind the sweet 
and delicate flavor of roast pig. The narrative goes on to state 
that for some time thereafter Chinamen’s houses were burned 
down regularly and frequently, and roasted pigs were always 
found in the ruins, until an: inspired genius discovered a 
shorter and less expensive method of producing the same 
result. 

It sometimes seems as though there are very few machine 
designers who have gotten out of what may be called the 
“house burning stage’ in machine design. Why is it that 
nine times out of ten the first design of a new machine is too 
light, the second design a little heavier, the next heavier still; 
and only in the course of years is the tool designed so as to be 
strong enough for its work? Instead of wasting time and 
money all around in repeated strengthening, why not make 
the machine strong enough in the first place—or even too 
strong? It would be a welcome change to see a machine pared 
down a little in weight in successive developments, instead of 
having it corrected repeatedly in the opposite direction. 


* * & 


ELECTRIC DRIVE IN THE MACHINE SHOP 


When electric drive was first being introduced into machine 
shops and factory equipment, claims were made for the power 
saved by elimination of line-shaft and belt losses, and the more 
important but not obvious economies were not pointed out, 
either because of ignorance or lack of appreciation. In the 
machine shop the greatest advantage of electric drive doubt- 
less lies in the increase of product made possible by constantly 
adjusting the speed of the work to the full capacity of the 
cutter and thus working the machine always at its maximum 
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rating, pre-supposing that variable speed motors are used to 
drive the machines. In a paper on the economy of electric 
drive in machine shops, to be presented before the A. S. M. E. 
in December, Mr. De Leeuw lays stress on this element of ad- 
vantage, it being of much greater importance than the mere 
saving of power. In fact we may conclude that if it were 
simply a matter of saving power it is doubtful if it would pay 
in many cases to make the change from line-shaft drive to 
motor drive. 

To illustrate, the conditions in a shep are quoted where an 
average of nine tons of metal is machined daily. The metal 
is, for the greater part, cast iron with a small percentage of 
steel, bronze and other metals. The chips removed amount to 
about 2,700 pounds of metal in a nine-hour day, making 300 
pounds per hour or five pounds per minute. The power re- 
quired is about 225 H.P. which, with a production of 5 pounds 
of chips per minute means that 45 H.P. per minute for each 
pound of chips removed is consumed. The power costs about 
$40 per H.P. per year or $9,000 per year including the steam 
for heating the building. Now, if one-half the amount spent 
for power could be saved by another mode of drive, the total 
possible gain would be only $4,500 per year. The shop employs 
about 500 men, and the gain per man would be $9 per year. 
The yearly product per man is about $2,000 from which it 
becomes evident that the small gain of 5 per cent in pro- 
ductive capacity would be much greater than the saving in 
power, and this is a large consideration in the economy of 
electric drive in the machine shop. 

The importance of increasing the product by the substitu- 
tion of electric drive for line-shafts and belts is greatest in 
the matter of capital investment when a plant is working 
practically to its limit, and any increase of capacity in the 
direction of new building and new machinery means perhaps 
a prohibitive cost, to say nothing of the delay in getting the 
equipment into shape. The substitution of electric drive to 
increase the capacity may make an increase in the number 
of machines unnecessary, and thus save making a large invest- 
ment, much greater than the cost of the change. There are 
other advantages than those of electric drive that may be 
enumerated, but the increase in efficiency of machine and man 
made possible by the variable speed motor is the chief con- 
sideration for the machine shop manager. 


* * *® 


STRESSES IN CURVED MACHINE MEMBERS 


The A. S. M. E. paper on stresses in curved machine mem- 
bers, abstracted in another part of this number, engineering 
edition, is a valuable contribution to the society’s proceedings, 
being one that can .be studied with profit by designers of 
hooks, punch and shear frames, C-frame riveters and other 
similar structures in which the loads induce combined tensile 


Ww Wie 
The familiar formula’ {. =e 
A ee: 


and bending stress. 


found in text-books on machine design is based on the assump-~ 


tion that curved machine members under load act as do beams. 
originally straight, but this supposition has been known for 
some time to be erroneous, the calculated factor of safety 
being much more than that known to actually exist. The 
results of tests on hooks of cast steel and wrought iron at 
Columbia University show conclusively that the old formula 
is very seriously at fault, the actual load at the elastic limit 
being, roughly, one-half, or less, of the calculated load. 

So serious a discrepancy between the results of calculations 
and actual tests, and on the wrong side at that, cannot be 
tolerated. Future treatment of the subject in works on ma- 
chine design must take into account the newer theory from 
which Andrews and Pearson have deduced a formula that 
appears to agree well with the results of tests. In fact, there 
is a surprisingly close agreement of the test loads and the 
calculated loads in the Columbia experiments when figured 
by this formula. Unfortunately it is not readily handled by a 
designer unfamiliar with higher analysis, but by the use of 
constants that have been derived for the common hook section, 
the use of the resulting modified expression is made compara- 
tively easy. 
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It is cases like this that have given cause for the not uncom- 
mon belief that theory and practice do not agree, and it is not 
strange that the hard-headed practical man has some contempt 
for the purely theoretical designer, when machine members 
fail with no apparent reason in theory. But, theory and prac- 
tice will agree wheh the theory takes into consideration all 
the factors affecting the problem and the mathematical formu- 
las are correctly deduced. Effort to fit a fact to an untenable 
theory must necessarily fail, and when it fails, as in this case, 
in producing results that are tolerable, we must change the 
theory to fit the fact. 

* co * 


TURBINE PUMP MOTOR DRIVE 


The turbine pump has come to be recognized as a practical 
pumping machine peculiarly well suited to certain conditions, 
the same as the steam turbine prime mover. It has been used 
for pumping against very high heads with success, but not- 
withstanding its essential simplicity, some peculiar problems 
have been met in its design and construction that have baf- 
fled the designers. One of these problems concerns the matter 
of drive. When a turbine pump is driven by an electric mo- 
tor, the motor conditions become very bad if the head fluctu- 
ates. There is great danger of over-loading the motor with a 
low head, strange as it may seem at first thought. The natural 
inference is that with a low head the load would become less 
than with a high head, but the contrary is the case. A turbine 
pump designed to deliver a certain quantity of water against 
_a head, say, of 100 feet will operate smoothly when driven by 
‘an electric motor so long as the water approximates the given 
head, but should the head fall to 75 or 50 feet, the chances are 
that the motor would be over-loaded. A larger quantity of 
water than normal is pumped at lower efficiency, the work 
_ done increasing rapidly with decrease of head. 

The reason for this action is that the turbine pump operates 
under conditions analogous to those affecting the electric 
generator. A generator carries its normal load so long as 
the resistance in its circuit is that for which it is designed. 
But, should a short circuit or reduction of resistance through 
other means occur, the generator at once becomes over-loaded, 
and will break down or burn out if continued in operation. 
In the case of a turbine pump, the head corresponds to the 
ohmic resistance and the quantity of water pumped to the 
amperes of current. When the head under which a motor- 
driven turbine pump is working decreases, the pressure or 
resistance is decreased and the quantity of water handled is 
increased, the consequence being that the pump is over-loaded 


while working at a low efficiency, the same as the generator. ~ 


The over-load must be carried by the motor and unless the 
motor has good over-load capacity it will not stand up under 
the service. However, the characteristics of the best turbine 
‘pumps have been improved so that considerable fluctuation 
of head will not greatly increase the load or decrease the pump 


efficiency. 
* * * 


GASOLINE AND ALCOHOL MOTORS COMPARED 


The United States Geological Survey, has just issued a bulle- 
tin on “Commercial Deductions from Comparisons of Gasoline 
and Alcohol Tests on Internal-Combustion Engines,” by Rob- 
ert M. Strong. The tests, which were under the technical 
direction of R. H. Fernald, engineer in charge of the producer- 
8as section of the technologic branch, were conducted at the 
fuel-testing plant in St. Louis, Mo., and at Norfolk, Va. The 
tests dealt primarily with gasoline, forming part of the investi- 
gation of mineral fuels provided for by acts of Congress. To 
determine the relative economy and efficiency of gasoline it 
was compared with denatured alcohol. When the series of 
tests was started, it was found that it took from one and one- 
half to two times as much alcohol as gasoline to produce a 
given power. With special alcohol engines, entirely suited to 
the use of alcohol, the latter fuel has been made to do as much 
work, gallon for gallon, as the gasoline. 

By using alcohol in an alcohol engine with a high degree of 
compression (about 180 pounds per square inch above atmo- 
spheric pressure—much higher than can be used for gasoline 
on account of pre-ignition from the high temperatures pro- 
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duced by compression) the fuel consumption rate in gallons 
per horse-power per hour can be reduced to practically the 
same as the rate of consumption of gasoline for a gasoline 
engine of the same size and speed. The indications are that 
this possible 1-to-1 fuel consumption, ratio by volume, for 
gasoline and alcohol engines, will hold true for any size or 
speed, if the cylinder dimensions and revolutions per minute 
of the two engines are the same. 

The low heating value of completely denatured alcohol will 
average 10,500 British thermal units per pound, or 71,900 
British thermal units per gallon. The low heating value of 
0.71 to 0.73 specific gravity gasoline will average 19,200 Brit- 
ish thermal units per pound, or 115,800 British thermal units 
per gallon. Thus the low heating value of a pound of alcohol 
is approximately six-tenths of the low heating value of a pound 
of gasoline. A pound of gasoline requires about twice the 
weight of air for complete combustion as a pound of alcohol. 

A gasoline engine having a compression pressure of 70 
pounds but otherwise as well suited to the economical use of 
denatured alcohol as gasoline, will, when using alcohol, have 
an available horse-power about ten per cent greater than when 
using gasoline. When the fuels for which they are designed 
are used to an equal advantage, the maximum available horse- 
power of an alcchol engine having a compression pressure of 
180 pounds is about 30 per cent greater than that of a gasoline 
engine having a compression pressure of 70 pounds, but of 
the same size in respect to cylinder diameter, stroke and speed. 

Alcohol diluted with water in any proportion, from dena- 
tured alcohol which contains about 10 per cent of water, to 
mixtures containing about as much water as denatured alcohol, 
can be used in gasoline and alcohol engines if they are prop- 
erly equipped. and adjusted. 

When used in an engine having a constant degree of com- 
pression, the amount of pure alcohol required for any given 
load increases. and the maximum available horse-power of the 
engine decreases with a diminution in the percentage of pure 
alcohol in the diluted alcohol supplied. The rate of increase 
and decrease respectively is such, however, that the use of 80 
per cent alcohol instead of 90 per cent, or denatured alcohol, 
has but little effect upon the performance of the engine; so 
that if 80 per cent alcohol can be had for 15 per cent less cost 
than 90 per cent alcohol and could be sold without tax when 
denatured, it would be more economical to use the 80 per cent 
alcohol. 

The relative hazard involved in the storage and handiing of 
gasoline and denatured alcohol is of particular importance in 
considering their use as fuels for marine and factory engines 
and engines to be placed in the basements of office buildings, 
in coast defense fortifications, or in like places where a general 
fire would be likely to result from the accidental burning of 
the fuel stored or carried for immediate supply, or where the 
forming ot explosive or inflammable mixtures of the fuel 
vapors and air in the immediate vicinity would be hazardous. 
It is indicated by statistics and is also the general consensus 
of opinion of those experienced in handling gasoline, kerosene, 
and alcohol that the hazard involved in the use of dena- 
tured alcohol is very much less than in the use of gasoline 
and possibly less than in the use of kerosene, but as yet the 
relative fire risk has not been definitely established. Consid- 
erable work has been done on this phase of the investigation 
and a series of tests that will be of assistance in determining 
the relative hazard involved in the use of these fuels is in 
progress at the testing station of the Survey in Pittsburg. 

In regard to general cleanliness, such as absence of smoke 
and disagreeable odors, alcohol has many advantages over 
gasoline or kerosene as a fuel. The exhaust from an alcohol 
engine is never clouded with a black or grayish smoke, as is 
the exhaust of a gasoline or kerosene engine when the com- 
bustion of the fuel is incomplete, and, it is seldom, if ever, 
clouded with a bluish smoke when a cylinder oil of too low 
a fire test is used or an excessive amount supplied, as is so 
often the cas¢ with a gasoline engine. The odors of denatured 
alcohol and the exhaust gases from an alcohol engine are also 
not likely to be as obnoxious as the odor of gasoline and its 
products of combustion. 

Very few alcohol engines are being used in the United States 
at the present time, and but little has been done toward mak- 
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ing them as adaptable as gasoline engines to the requirements 
of the various classes of service. Engines for stationary, ma- 
rine, and traction service, automobiles, motor trucks, and 
motor railway cars designed especially to use denatured alco- 
hol have, however, been tried with considerable success. 

The price of denatured alcohol is greater than the price of 
gasoline, and the quantity of denatured alcohol consumed by 
an alcohol engine as ordinarily constructed and operated is, in 
general, relatively greater than the quantity of gasoline con- 
sumed by a gasoline engine of the same type. Considerable at- 
tention is being given to the development of processes tor the 
manutacture of alcohol from cheap raw materials which are 
generally available, and it seems reasonable to expect that the 
price of denatured alcohol will eventually become as low or 
lower than the price of gasoline, especially if the price of gaso- 
line advances. It also seems reasonable to expect a greater 
general improvement in alcohol engines than in gasoline en- 
gines. 

When used as a fuel, denatured alcohol is not always so 
classed as to be exempt from restrictions placed on the use of 
gasoline by the rules of insurance and transportation com- 
panies or city ordinances. The restrictions that are placed 
on the use of denatured alcohol are, however, never greater 
than those placed on the use of gasoline. In some places, they 
are such that the use of an alcohol engine is permitted where 
the use of a gasoline engine is prohibited. For instance, alco- 
hol. motor trucks and automobiles are admitted to many 
steamer piers that are not open to gasoline machines. 

When the restrictions placed upon the use of denatured alco- 
hol are less than those placed on the use of gasoline or where 
safety and cleanliness are important requisites, the advantages 
to be gained by the use of alcohol engines in place of gasoline 
engines may be such as to overbalance a considerable increase 
in fuel expense, especially if the cost of a fuel is but a small 
portion of the total expense involved, as is often the case. 
Denatured alcohol will, however, probably not be used for 
power purposes to any great extent until its price and the 
price of gasoline become equal and the equality of gasoline and 
alcohol engines in respect to ability to service required and 
quantity of fuel consumed per brake horse-power, which has 
been demonstrated to be possible, becomes more generally 
realized. 

A further general development in the design and construc- 
tion of engines that use kerosene, or cheaper distillates, and 
the crude petroleums may be reasonably expected and may 
delay the extensive use of denatured alcohol for some time to 
come, but as yet comparatively few data pertaining ‘to this 
phase of the general investigation are available, 


* * * 
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AUTOMOBILE SPRINGS 


The development of the automobile has proved that the 
ordinary carriage spring is inadequate to meet the severe 
requirements of automobile service. Manufacturers have ex- 
perimented with many grades of foreign and domestic steels 
including chrome-nickel, tungsten, vanadium and other special 
alloys with results more or less satisfactory depending largely 
on the heat treatment. The experience of some makers, mem- 
bers of the A. L. A. M., appears to indicate that silico-mangan- 
ese springs, endure longer than high carbon steel, but what- 
ever steel is used, it must be made to certain specified analyses 
and heat treated in an approved manner to yield satisfaction. 
It is necessary to have the furnaces under pyrometer control, 
and so closely regulated that there is but very slight variation 
in temperature. The most commonly used heat treatments are 
annealing, hardening, tempering, hardening and annealing, 
couble annealing, and double hardening. A long flat spring is 
preferable to a spring with considerable arch as the fiber stress 
is lower for the same load and deflection. The deflection 
should not be more than one-fourth inch per hundred pounds. 
The reason leaf springs are preferable to coil Springs is the 
greater dampening effect of the leaf springs, because of the 
friction between the component parts of the spring. A leaf 
spring does not return to its normal position so quickly and 
forcibly as a coil spring of the same capacity, hence its easier 
effect upon the car and its occupants. 
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THE DESIGN OF CURVED MACHINE MEMBERS 
UNDER ECCENTRIC LOAD* 


Machine members, such as frames for punches, shears and 
riveters, hooks and the like, when subjected to load, are gen- 
erally supposed to behave like beams originally straight and 
subjected to the same conditions. The usual analysis applied 
to such beams in determining the proportions required to 
withstand safely a given stress assumes that the maximum 
tensile stress equals the load considered as uniformly dis- 
tributed over the section plus the stress due to the eccentricity 
of the load. Symbolically expressed 
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r= 
A ih 


ft— maximum intensity of tensile stress, 
W = load on beam, 
A = area of section, 


P= Obi = 
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Machinery, N.¥- 


Fig. 1. Section of Crane Hook 


1= eccentricity of loading, 
e=distance from gravity axis of section to point under 
stress ft 

J=moment of inertia. 

This analysis is unfortunately prevalent in textbooks on the 
design of machine elements and strength of materials, and 
has been accepted generally because of long standing. How- 
ever, it does not agree with the results of experiment on 
members of this kind; in fact such experimental results are 
so different from results calculated by this formula that no 
confidence whatever can be placed in it, and safe proportions 
can be obtained only by the use of a large factor of safety. 


iO 
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A= 212 7=14,583 k=68.56 = 38.56 P=16 €=8,56 Machinery, N.¥. 


Fig. 2. Section of Punch and Riveter Frame 


The results of a series of experiments which are remarkable 
in their disagreement with the results obtained by the for- 
mula are given in the accompanying table. The crane hook 
was taken as an example of a beam of this sort and experi- 
ments were conducted on ten hooks ranging from two to 
thirty tons rated capacity. : 

It is very evident that the assumptions on which the con- 
ventional formula is based are not correct, and that machine 
members designed on this basis have a much smaller factor of 
safety than is generally supposed. While this has been known 
in some quarters and attempts have been made to bring about 
an adjustment, no theory which has been developed seems 
to fit the case better than that evolved by EB. S. Andrews and 

* Abstract of paper by Prof. Walter Rautenstrauch, read before the 


November, 1909, meeting of the American Society of Mechanical 
Engineers. : 2 
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Prof. Karl Pearson of London University. Their investigation 
gives the following expression for the tensile stress at the 
most strained point in the principal section of beam: 


wei 1 ) 
m= — | | wr = | a1} 
sae (:-=) r 

L \ p | 


t==tensile stress at most strained point of section, pounds 
per square inch, 

W load on hook, pounds, 

A=area of section, square inches, 

1= distance from load line to gravity axis of section, 

p =radius of curvature of belly of hook at gravity axis, 

e=distance from gravity axis to point of maximum ten- 
sile stress, 

y, and y, are functions the values of which are determined 
for each section by means of rather complicated 
higher analysis; approximate values are given in 
the following. 

This formula was applied to each of the hooks tested, with 
the results recorded in the third line of the accompanying 
table. An inspection of 
this table will show how 
nearly the analysis of Mr. 
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20000 

10-ton hook, r= 3. UO 
30000 
10000 

5-ton hook, r= 3.4 =e Oty 
30000 

4000 

2-ton hook, r = 3.4 === 1178} 

30000 


The proportions obtained above will be for loads giving a 
maximum stress at the elastic limit of the material. For cast 
steel different values will necessarily be obtained. The estab- 
lishment of such a standard would lead to a very simple pro- 
cess for the determination of the principal secticn of a hook 
for any capacity; the proportions of the shank and other 
parts of the hook may readily be established on the same 
basis. The bottom of the hook, being subjected to much wear, 
cannot of course be proportioned on the basis of the stress 
analysis. The above standard section selected as an average 
representative of present practice is not, however, the most 
economic form of section from: the standpoint of equal maxi- 


ANALYSIS OF HOOKS TESTED 
Load at Elastic Limit, Pounds 


Andrews and A Professor . 2s me, 15-ton 10-ton 5-ton | 8-ton 2-ton 
Pearson fits the case. a a ‘ ie 
In its present form it is Rated Capacity sa ae 3 a2 3 + 3 2 3 3 
: : orn Keir » we » We yy oO pa) » 
a rather unwieldy instru- aig i n 9 n #5 an 25 a D 
ment in the hands of a de- & SS Z Se gi Rae a Spa 2 2 
- : O 2 oO i oO ¢ peso O 
signer, but it may be made pen SPS ee ered etek se = a st w 3 ce x 
more applicable to design By test............... 56,000 | 30,000 | 48,000 | 16,000 | 18,000 | 16,000 | 18,000 14,000 8,500| 4,700 
than might be thought at By standard formula.| 115,000 | 70,000 | 145,000 | 78,000 | 43,000 | 26,000 | 52,800 29,800 14,900 | 14,900 
first. The functions y, By new formula...... 55,080 | 29,925 | 50,570 | 15,000 | 16,500 | 15,000 | 18,950 | 14;100 | 8,600] 4,400 


and y. are constants for 
all sections of similar form, that is, for all sections the 
proportions of which may be expressed as a_ function 
of some unit of dimension, for example, the radius 
of curvature. Under the same circumstances the entire ex- 
pression within the brackets is a constant. The equation for 
a series of sizes and sections may therefore be written f,— 
W 


— K, or A=—K. The area is a function of the unit squared 
A ft 
and therefore we may write A—O(O’7’, or 
K W Ww 
| js —_ Be — = Ge ie 
Cc ft ii 


Applying this to the case of a series of hooks ranging from 
the minimum to the maximum to be manufactured, a stand- 
ard form of section may be laid out as in Fig. 1, and the con- 
stant established. For the hooks tested by the writer the 
following values for the constant were found: 


BUELOUENOOK MCAS SLCC Score ac sw nels tes one's 3.00 
BUstOUPNOOK= CASL:SLOClen. . clteics «ss vce oe 3.10 
MELONENOOMACASUISLCE] cu. 5 coreg vise 8 6 a vice cove 3.23 
Lestonenooks wrought IrON.....:...220..6.. 4.29 
HELO MAN OOKMCAB SLCC cre a iteicicls sa 6 eieie ce oe 3.49 
MOSTOU MOOK aWLOUL DG ITON s).5 cece ie cis, c0%0 «0 3.42 
PRLOMUN OOK CASUBLCCL ies os clei ole, v v6 ony e/es 4,0 3.12 
B-tONsMOOK, WrOUSht iron... 62. 6....5. 008 3.12 
B-LOMMIOOKs CAST SUCCL I: re ob oes cece ees 3.78 
PALM DOOKACASLIBLEC] ois, oc.0 v4 s ele'sl eaters ale o's 3.74 
LM“ GEIDEG) 44 JR Sot dt aslo eg C, Deno aeaae 3.43 


To make the case representative of present practice let such 
ratio of proportions be assigned to the section shown in Fig. 1 
that C = 3.4. The design of a series of wrought iron hooks 
to sustain loads of from 2 to 40 tons with a limiting intensity 
of tensile stress of 30,000 pounds per square inch will require 
the following computations: 


80000 
40-ton hook, r = 3.4 = 5.54 
30000 
60000 
30-ton hook, r= 3.4, |-——— = 4.7 
30000 
40000 
20-ton hook, r = 3.4 = 3.94 
30000 


mum tensile and compressive stresses. It has been pointed 
out by Professor Pearson that a section with such propor- 
tions is approximately an isosceles triangle with a radius of 
curvature of 1.75 of the height. The more nearly this form 
could be approached, the less would be the weight of hook. 
Professor Goodman points out that for’ hook sections the 
functions y, and y. are expressed approximately as follows: 


ke 
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TSS galailay, 
where k = radius of gyration of the sections, the other sym- 
bols being as before noted. 
In applying these empirical formulas to punch and riveter 
frame sections the writer has found that the results are not 
accurate, but that the values are better expressed as follows: 


ke 


0.7 p? 
m=14+117 
For example, consider the design for a punch frame shown 
in Fig. 2. Computing the values for the functions y, and 7, 
by the empirical formula, y,—=1.44, 7.0.4. Whereupon the 
intensity of stress according to the new method of analysis 
for a force of 90,000 pounds at the punch will be 
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We (eel 1 
(= (— —1 +1 | = 8500 pounds per 
A pY2 e\? square inch, ap- 
(: os ~} | proximately 
\ p J 


According to the old formula used almost exclusively in 


; W Wile 
text books, the value of f; is expressed by — + 


, whence 


f+—2,450. It may be clearly seen that were the punch in 
question designed for a limiting intensity of stress of 2,450 
by the old formula, there would actually be a maximum stress 
of 8,500 pounds per square inch, which is hardly a safe value 
for cast iron and particularly for a large casting. 

The above empirical formulas are derived from the results 
of computation of two sections and may not work out as cor- 
rectly in all cases. . 
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ASSEMBLING A 48-INCH MOTOR-DRIVEN 
PLANER*—1 


ALFRED SPANGENBERGt 


In planer erection, the principal points to be observed are 
that the housings must be parallel with each other and square 
with the bed; accuracy is essential in the fit of all sliding 
members and in the truth of all plane bearing surfaces; the 
gears should mesh properly and run smoothly; and the sys- 
tem must be such as to permit the various parts to be easily 
and quickly assembled, and avoid the necessity of fitting the 
members together for the laying-out operations. This,. of 
course, presupposes, the employment of jigs and gages, but, 
owing to the fact that planers of the 48-inch size and upwards 
are seldom built in large numbers at a time, and further, 
that there are many different types of drive, it is impracti- 
cable to indulge very freely in the use of elaborate jigs for 
duplicating the larger parts. However, many of the members 
used in the construction of ‘planers are common to several 
different sizes and different types of drive, so that with a 
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the latter are controlled to a great extent by the former, a 
brief description of the points to be observed in machining, 
together with the gages used for testing the larger members, 
will be illustrated and described. Referring to Fig. 2, A in- 
dicates a gage for testing the V-surfaces on both the bed and 
table, it being shown in position on the latter. The surfaces 
B, which support the gage, are finished first, and in this way 
the gage is always kept in a horizontal plane and both tracks 
are the same width, so that when the table is placed in posi- 
tion on the bed, the top of the table will be square with the 
housings. Another advantage of this gage over the usual 
form having a bearing on both sides of the V, is that only 
two parallel surfaces are finished and tested at a time, which 
often saves changing the planing tools and resetting the tool- 
heads. The gage is squared by trying a 0.001-inch feeler on 
both sides of the gage as at C and C,. To determine the width 
of the V tracks on the bed and table, measurements are taken 
at D and D,, respectively. 

The gage just described is not adapted for measuring the 
rack seat, however, and therefore another gage is provided 


Fig. 1. Forty-eight-inch Motor-driven Planer, used as Example for Illustrating Principles Involved in Assembling Planers 


few very simple jigs and gages, the standard members can 
be made interchangeable, and in this way much expensive 
handling in laying out, and the consequent lost time, is 
avoided. 

This article will deal principally with the erecting process 
on the bed, since the methods and processes employed in 
assembling the smaller units do not differ greatly from the 
' practice used in assembling those of other machine tools. All 
the principles involved in the erection of a small planer are 
encountered in the case of a large machine, and many other 
complicating factors are added; hence, the erection a planer 
of the latter class will be described in detail. For this pur- 
pose a 48-inch motor-driven planer is selected, the general 
features of which are immediately apparent from a study of 
the half-tone Fig. 1. 

As the machining processes are so intimately correlated 
with those of assembling, and as the methods employed in 

* For additional information on this and kindred subjects. see 
“Assembling a 24-inch Engine Lathe,” in the November, 1909, issue of 
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7 Address: 953 W. 5th St., Plainfield, N. J. 


which fits both sides of the V’s, and is represented by the dot- 
ted lines. This gage carries a slide #H which measures the 
rack seat. At F is shown a sheet iron support which fits 
either gage and prevents it from tipping over. 

In the same illustration, at G, is shown the method of test- 
ing the table on surfaces H and H,, which have a clearance 
of 0.005 inch between corresponding surfaces on the bed. As 
will be seen, the cast iron gage block J fits the V on the table 
and is provided with two surfaces, one, J, for setting the 
planer tool, and another, K, for testing surface H after the 
finishing cut is taken. To the right, at L, is shown another 
cast iron gage, this being used for setting the tools and test- 
ing the surfaces M and N; at L, the gage is shown in posi- 
tion in the V track of the bed. As will be pointed out later, 
the object of finishing the surface WN last is to provide a locat- 
ing surface for the jig for boring the bed. In this way, the 
rack gear shaft hole is bored the correct distance from the 
V tracks, so that when the table is in position, the table rack 
will mesh properly with its gears. Length gages O, P, Q, and 
R are for testing the measurements indicated, the latter also 
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being used for taking the length of the 
arch Ane .1, 

It is essential, of course, that the hous- 
ing cheeks on the bed be perfectly square 
with the V-tracks and parallel with each 
other. To accomplish this, the sweep 
8, carrying the Starrett indicator 7’, is 
used in connection with the straight-edge 
U, which reaches across the bed and ex- 
tends a sufficient amount beyond one side 
to accommodate the swing of the indi- 
cator. By this means very accurate re- 
sults are obtained. The operator holds 
the bar V in contact with the bed, and 
the flanged bearing W, being of ample 
diameter and.ground true with the bar, 
keeps the bar in a vertical plane. 


Boring and Drilling the Bed 


The bed, having passed inspection with 
regard to the accuracy of the planing 
operations, is now sent to the horizontal 
boring and drilling machine where all 
the boring, drilling, and tapping opera- 
tions are completed; one setting only is 
required, as the machine is provided with 
two separate columns carrying spindle 
heads, both working on each side of the 
bed simultaneously. In the line-engrav- 
ing Fig. 8 the bed is seen resting on 
parallels A with the jig B in position 
ready for the operations just mentioned 
As will be observed from the top view, 
the jig consists of three main castings C. 
D, and #, respectively, which are bolted 
to the three cast iron tie bars F; this 
construction permits adjustment of mem- 
bers D and E# to compensate for beds hav- 
ing different widths over the housing 
cheeks. The jig rests on the top of the 
bed, and is located endwise with refer- 
ence to the jig members D and H match- 
ing the bed casting, so that when the 
housings, which have been drilled by a 
separate jig, are bolted onto the bed, the 
castings will match properly. Set-screws 
G square the jig with the bed by holding 
the jig against surface H. Suitable 
stops, straps and bolts secure the jig and 
bed to the base-plate during these opera- 
tions. 

For boring and reaming the shaft 
holes J, J, K, L, and M, two boring bars 
having suitable cutters and reamers are 
used, similar to those shown in an article 
on Jigs and. Fixtures, in Macuinery. 
March, 1909, issue, Figs. 137 and 142, ex- 
cept that in: the present case a middle 
Support enables each bar to carry two 
cutters and two reamers. The jig is 
provided with removable hardened steel 
drill bushings for the housing bolt holes 
_N, the tapping being accomplished at the 
Same setting of the spindle. Drill and 
reamer bushings are used at O and P, 
while a fixed drill bushing Q permits a 
small hole to be drifled for the taper 
dowel pin, ample stock being left for 
reaming after the housings are bolted on 
and properly located. After the boring 
and drilling operations are completed, 
the bed is moved over to the erecting 
foundation where the erecting process 
proper begins, 


Drilling the Housings 


In Fig. 4, the front housing is shown 
at A, with jigs B and @ in position for 
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Fig. 3. Combination Boring and Drilling Jig in Position on the Bed 


296 


drilling the cheek bolt holes and the arch 
seat tap holes, respectively; the same 
jigs are used for the back housing, and 
jig C is also used for drilling the arch 
casting. The locating points and method 
of clamping the jigs are indicated in the 
engraving; as a matter of precaution, 
after the first hole is drilled in each 
case, a pin is inserted through the jig 
pushing into the drilled hole, thus pre- 
venting the jig from moving. 

. All drilling and tapping on this side of 
the housing being completed, jig C is re- 
moved, while B is secured by four bolts 
D having round heads fitting in place of 
the drill bushing collars, after which the 
housing is turned over in the position 
shown in Fig. 7. The drilling operations 
are performed on a cast iron base plate 
provided with a portable motor-driven 
radial drill, this base also serving the 
purpose of a surface plate for laying out 
the work. It is important that the driv- 
ing shaft bracket hole A and feed box 
shaft hole @ line up nicely with corre- 
sponding holes in the bed, so that the 
shafts will run perfectly free when as- 
sembled. In order to accomplish this 
without having to assemble the members 
and housing on the bed, jig B is provided 
with flanged bearings, as at D, which 
support arbors located in the exact cen- 
ter position of the respective. driving and 
feed shafts. The location of the bearings 
in this jig, and also of the bolt holes # 
is found by clamping the jig to the bed 
“jig member D, Fig.-3, and boring the 
former in this position, so that the two 
jigs are identical with respect to the lo- 
cating points and center distances of the 
various holes. 

Referring again to Fig. 7, driving shaft 
bracket F is first centered by the bushing 
G being pushed down into the hole; then 
the outboard bearing H and its member J 
are set approximately correct by means 
of shaft J and jig K, and held in this 
position by C-clamps, after which the 
truth of bearing H with respect to its 
being square is tested by means of sweep 
L, indicator M and test block N, as shown 
in the engraving. When it is determined 
that bearing H is square and properly 
set, so that bushing O enters the hole in 
jig K without springing the shaft, all the 
clamping bolt holes are marked off, the 
brackets removed, and the holes drilled 
and tapped; then the brackets are bolted 
on, reset in the same manner, and the 
dowel pins fitted. In setting and testing 
these bearing brackets, particular care is 
exercised to insure the accuracy of the 
work, thereby saving much time when 
assembling the parts. As was stated at 
the outset, the fact that these driving 
works generally are of a special nature, 
is the reason jigs are not provided for 
each individual member. 

The cam operating lever bracket P is 
marked off after being set lengthways to 
the correct dimension Q, and sideways so 
that the center line of its shaft will coin- 
cide with a line laid off on the housing 
the right distance from surface R. A 
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Fig. 4. Front Housing with Jigs in Position for Drilling Clamping Bolt Holes. Same Jigs are used 
for Similar Operations on the Back Housing 
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Fig. 5. Jigs for Drilling Stud Holes in Back of Cross-rail. Setting of Jig C; Endwise, is accomphshed 
by transferring Measurement from Housings by Means of Wooden Straightedge E 
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Fig. 6. Special Fixture used for Testing Alignment of Housing Faces and provided with Sweep 
- for Carrying Starrett Indicator 


simple jig for drilling ue feed rack casing holes is shown bolt holes; the jig consists of a flat plate centered by means 
at S, the method ot locating eu clamping it being immedi- of an arbor the same as at D, and located by a pin fitting into 
ately apparent. Jig 7 is for drilling the feed-box clamping housing dowel pin hole U. A jig of similar construction and 
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centered in the same manner, is illustrated at V; this jig 
drills the clamping bolt holes for a bracket that carries the 
side-head feed shaft, Simple jigs, not shown, are provided 
for drilling for the feed bracket B and elevating screw brack- 
ets CO, Fig. 1, these two operations being performed on a hori- 
zontal drill. This completes the drilling on the front hous- 
ing, and after the necessary drilling is performed on the back 
housing, using the same jigs as previously explained, the hous- 
ings are tested to determine the accuracy of the planing. 
Testing the Housings 

One of the essential requirements of a first-class planer is 
that it must produce accurate work when using the side-heads, 
and this means that the ways on the housings be perfectly 
true and parallel. When making this test, as shown in Fig. 
6, the housings occupy the same position as when assembled 
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face uppermost in a suitable pit for convenience in scraping 
on the side-head shoes D, Fig. 1, after which the housings are 
ready to be placed in position on the bed. 

* * * 


MODERN CONDENSER PERFORMANCE 


Steam engineers in the past have generally considered that, 
from the standpoints of coal consumption and plant operation, 
the reciprocating engine gained little from a vacuum above 
26 inches of mercury. This opinion was in part due, espe- 
cially in marine circles, to the practice of driving the auxil- 
iaries from the main engine, so that, there being no auxiliary 
exhaust to heat:the feed, a lower vacuum meant hotter feed 
water. The steam turbine, however, because of its ability to 
deal efficiently with steam in large volumes, easily shows a 
gain of from 5 to 10 per cent in steam economy for every 

additional inch of 


vacuum above 26 
inches, and the heat- 
ing of the feed water 


is properly left to the 
economizers or to 
heaters utilizing the 
exhaust of auxiliaries. 
The premium thus put 
upon condenser per- 
formance has resulted 
in a closer scrutiny of 
the several processes 
which go on in a con- 
denser. 

The activity of the 
several groups of 
tubes in a surface con- 
denser can be quite 
accurately inferred 
from the rise in tem- 
perature of the water 
passing through them. 
By inserting  ther- 
mometers in the wa- 
ter-boxes it has thus 
been discovered that 
in the ordinary sur- 


face condenser most 


of the heat is absorbed 
—that is, most of the 
steam is condensed— 
in the first few rows 
at the top. The trans- 
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Fig. '7. Method of Setting and Laying out Holes for the Driving and Feed Members on the Front Housing 


on their bed, and it is at once apparent that whether or not 
the front faces stand perfectly plumb, is a matter of little 
consequence, so long as the faces lie in the same plane. With 
respect to the side faces and angles, however, the conditions 


are different; these must be square with the bed. Casting A | 


which corresponds to the cheeks on the planer bed, is bolted 
to a suitable concrete foundation and carries two V-blocks B, 
forming bearings for the sweep bar C which in turn supports 
Sweep D and indicator H. The bar is held in the V-blocks by 
straps F and wooden blocks G, while collar H and its thrust 
bearing J take up all lateral motion. The construction of 
Sweep proper, D, is such that clamp J, carrying the indicator, 
may be secured in any position of its travel between the two 
seamless steel tubes K, which enables readings to be taken at 
various points. : 

After being bolted onto the jig, the housings are located 
against strap L by means of screws as at M. It is de- 
sirable that the front faces show about 0.001 inch low at 
their outer edges, as at N, so that when the cross-rail is in 
position it will surely have a bearing across the entire face 
of each housing. Measurements are also taken across O at 
various heights, and between the arch seats P, to determine 
the parallelism of these surfaces. It should be explained that, 
in the side view, the front housing only is shown for the pur- 
pose of more clearly illustrating the sweep bearings. The 
housings having passed inspection in this test, are next turned 


mission of heat 
through condenser 
tubes may be affected by the flooding of the lower tubes 
by the water descending from those above or by the 
tubes being immersed in air. The velocity of the steam and 
of the circulating water, and the cleanliness of the tubes, are 
also governing factors. 

While much scientific investigation has been devoted to the 
effects of water velocity and of steam velocity, the possibili- 
ties of improvement in this direction are limited by the fact 
that excessively high steam velocities mean back pressure 
while high water velocities involve the consumption of 
an excessive amount of power in the circulating pumps. 
The avoidance of air-drowning and of the flooding of the 
tubes has, however, resulted in greatly reducing the amount 
of condenser tube surface for a given amount and temperature 
of circulating water; that is, with the same surface, less, 
or water of a higher temperature, will maintain the same 
vacuum. ° 

Air-drowning is prevented by avoidance of air leaks, pro- 
vision of sufficient air pump capacity and ‘arrangements for 
removing the air at the lowest possible temperature and 
hence at the greatest density. The flooding of tubes has been 
met in various ways. To avoid this flooding effect, the four 
“Dry Tube” condensers, installed by the Wheeler Condenser 
and Engineering Co. in the Williamsburg power station of 
the Transit Development Co. of Brooklyn, are equipped with 
horizontal baffle plates which are interposed between the sev- 
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eral banks of tubes. The exhaust steam from the double-flow 
Westinghouse turbines installed on the floor above, enters the 
condensers at the top and upon condensing falls upon these 
baffle or rain plates, which catch the water and carry it to the 
outside against the shell, down which it flows to the hot well 
without coming in contact with other tubes. To permit the 
passage of the steam past these rain plates there are openings, 
around the edge of which the plate is turned up to form a 
vertical lip, preventing an overflow of water. These openings 
are so staggered that the steam will reach all parts of the 
tubes, insuring complete utilization of all the surface. Simple 
as this expedient appears, the results obtained by means of it 
have ‘been remarkable, as will be apparent from a considera- 
tion of the rate of heat transfer developed in this condenser 
under working conditions. It was formerly customary to 
assume the rate of heat transfer through surface condenser 
tubes, closed feed water heaters, and similar appliances as 
between 200 and 3800 British thermal units per square foot 
per hour per degree difference of temperature between the 
water inside the tubes and the steam outside. 

After a series of tests of one of the condensers in the plant 
referred to, which was designed to handle 180,000 pounds of 
steam per hour and to give a vacuum equivalent to 2 inches 
absolute pressure with 70 degrees F. circulating water, the 
transmission of heat per square foot per hour per degree dif- 
ference of temperature was found to be between 800 and 900 
British thermal units which is two to three times greater than 
is obtained from the ordinary surface condenser. During the 
tests the rate of condensation varied from 164,586 pounds to 
220,200 pounds of steam per, hour. These results show that 
the guaranteed vacuum could have been maintained with 
even less condensing surface than was actually installed, 
although the latter is considerably below usual practice. That 
is, while the ordinary condenser would contain 2 or 3 square 
feet of surface per rated horse-power, this condenser contains 
only 1.5 square foot per rated electrical horse-power. 

With the jet condenser, it is not so much a question of im- 
proving the rate of heat transmission as of insuring thorough- 
ness of intermixture, that is, of bringing each particle of 
water so intimately in contact with the steam that it will be 
heated to the steam temperature and its full capacity for 
absorbing heat realized. This is desirable in order to reduce 
the amount of circulating water and to prevent loss of tem- 
perature in the hot well. By reducing the amount of circulat- 
ing water, the power required for pumping it is minimized 
and less air is brought into the condenser. At first thought 
it would seem an easier and simpler matter to secure high 
temperature in the circulating water leaving a jet condenser 
than in that leaving a surface condenser, since in the jet 
condenser the water and steam come into actual immediate 
contact; nevertheless, the fact remains that the water ‘dis- 
charged from most jet condensers does not rise nearer than 
to within 10 to 20 degrees F.. of the temperature of the steam. 

The results of tests of a Wheeler “Rain Type” jet condenser 
connected with a Westinghouse-Parsons 1,000-kilowatt steam 
turbine are given in the accompanying table. 


Corre- Difference 

Absolute sponding in Temp. of 

Vacuum, Pressure, Temp.* of Injection Steam and 

inches Ins. Mer. Exh. Steam Temperature Cir. Water 

In Out 

28.65 1.25 85.5 44 85 0.5 
28.7 1.2 85. 44 85 0.0 
28.7 1.2 85. 44 83 2.0 
28.75 a eps) 83.5 44 80° 3.5 
28.75 eat © teased) 44 81 2.5 
28.55 1.35 88.5 44 87 1.5 
28.75 1.15 83.5 43 79 4.5 
28.75 a lea 39 83.5 43 76 5 


* Temperatures given in degrees Fahrenheit 


As will be seen, the outgoing circulating watér kept within 
from % to 7% degrees of the temperature corresponding to 
that of the exhaust steam. This condenser is of a new de- 
sign and is so constructed that the steam enters through an 
opening at the left, passes horizontally across through a 
shower of water, ascends to the’ second level, passes to the 
left through an upper shower, and finally all that is left of 
the steam vapor together with the air, and other gases, passes 
horizontally to the right, and over the entering-and coldest 
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water at the top to the dry vacuum pump suction opening in 
the uppermost part of the shell. The water is introduced at 
the upper right hand corner into an extended trough or pan, 
from which it overflows through numerous short tubes, falling 
into a second and similar pan provided with similar-over- 
flow pipes and weir, and finally falling into the lower part 
of the shell, and overflowing thence to the barometric column 
or to the centrifugal or other type of pump serving to over- 
come the atmospheric pressure. The water is finely divided 
by small baffle plates hung below the tubes. 

On the day of the test, the barometer stood at 29.9 inches, 
while the street railway load on the turbine varied from full 
load to 10 per cent overload. Temperature readings were 
taken by thermometers placed in the exhaust pipe and in 
the hot well, while the vacuum readings were taken from a 
mercury column connected directly to the condenser. The 
number: of pounds of circulating water required to condense 
1 pound of steam was found by calculation to be 24.38. As a 
matter of fact, the amount would be less than this, since not 
all of the exhaust is steam when it arrives at the condenser, 
some of it having already condensed in the turbine and in the 
exhaust pipe, due to work performed and to radiation. 
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LENGTH OF RECESS IN THE BORE OF 
MILLING CUTTERS 


The accompanying table has been compiled with a view of 
giving at a glance the length of recess in the bore of milling 
cutters, including cutters from one-half inch width of face up 
to cutters six inches long. It will be seen, by studying the 


TABLE GIVING LENGTH OF 
RECESS IN THE BORE 
OF MILLING 


CUTTERS 
| Machinery, N.Y: : 
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figures in the table, that, in general, the length of the recess 
is about half of the total length or width of the face of the 
cutter, and the length of the bearing at each end is about one- 
quarter of the total length. A. 


* * * 


A remarkable demonstration of the possibilities of gas pro- 
ducers and producer gas engines for boat propulsion was de- 
scribed in the August issue of the International Marine 
Engineering. A-boat 40 feet long over-all, 9 feet beam,-driven 
by a four-cylinder 35 horse-power gas engine, covered between — 
$00 and 900 miles at an average speed of from 8 to 9 miles an 
hour on one ton of pea anthracite coal, used for producing 
the gas in a small gas producer installed on the boat. In 
addition to the greater safety, it is stated that the cost of 
operation is about one-tenth that of a gasoline engine using 
gasoline at fifteen cents a gallon. 
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INTERESTING TOOLS AND METHODS OF 
CINCINNATI SHOPS—2 


THE LODGE & SHIPLEY MACHINE TOOL COMPANY 
ETHAN VIALL* 


The names of Spring Grove and: Colerain Avenues become 
very familiar to the man who visits the Cincinnati tool and 
machine tool shops—more so perhaps than the names of any 


Fig. 1. Paved Court at the Lodge & Shipley Plant for Teaming Purposes 


other streets there, for some of the best-known machine tool 
building shops in the world are easily reached by taking the 
ears that run from Fountain Square in the heart of the city 
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in plain view of the crane man and, unless already employed, 
he at once runs his crane to where it is needed. Then, too, 
there is a messenger system in use that obviates the necessity 
of a machinist leaving his work to get a new jig or tool, as 
he has only to press a button close to his machine and an 
annunciator near the tool room indicates to a waiting mes- 
senger boy where he is wanted, as all machines are numbered; 
he then goes at once and finds out what is wanted, gets it 
for the man and returns to his place ready for another call. 

The traveling crane system is unusually complete and is so 
arranged that castings can be removed from a wagon by the 
yard crane and stored, or carried within reach of one of the 
shop cranes. New machines are loaded with the same ease. 
The court into which the heavy wagons are driven for load- 
ing or unloading is shown in Fig. 1. This is well paved and 
drained and is large enough for several teams to maneuver in 
at once. In this engraving the main shop is partially shown 
in the background; shop Number 2 is at the left and one of 
the storage sheds is in between the two. 

In Fig. 2 is shown the way lathe beds are stored, some of 
these being in the rough, while others are partly finished and 
left here to “season.” Lathe carriages are stored close to 
the assembling floor in upright racks, as shown at the right 
in Fig. 3, and compound rests on the iron shelves covered with 
cloth, shown at the left. 

A satisfactory and economical way to stack quantities of 
round bars of various sizes and lengths, is often a puzzle to 
the man in charge of stock, but the problem has here been 
very happily solved, as shown in Fig. 4, by using short lengths 
of square iron bars curved up at each end and placing them 


a 
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Fig. 2. Lathe Bed Storage House with Traveling Crane and Sliding 
Doors along the Side 


out along these two avenues. It is worth while for any me- 
chanic who can possibly do so to take the time to go through 
a few of these shops at least, and all of them if he can, and 
naturally, even if only a few were selected, he would not over- 
look as large and well-known a plant as that of the Lodge 
& Shipley Machine Tool Co., at 3055-3065 Colerain Ave., which 
makes nothing but lathes and lathe attachments or fittings, 
and where he will be given a hearty welcome and a guide 
who will show and explain everything to him that is worth 
while. In a trip through this plant, a reader of MACHINERY 
would see many old mechanical acquaintances in the line of 
tools and methods that have been introduced to him from 
time to time through these columns, yet there are many things 
to be seen which have never been described and many things 
impossible to describe—adequately at least. The present 
article does not aim to go very deeply into descriptions of 
shop methods or practice, but simply to present a few of the 
“high spots” touched here and there in a recent tour of in- 
spection. 

System and neatness prevail everywhere and many time- 
and labor-saving devices are to be found on every hand. The 
old way for a workman to get the big traveling crane, 
by going out in the runway, waving his arms like a windmill 
and yelling until he was hoarse, at the sleepy crane operator 
two or three hundred feet away, has all been done away with, 
and now the workman presses one of the buttons set at con- 
venient distances along the shop runway, a red light is flashed 
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Fig. 3. Racks and Shelves for Holding Carriages and Compound Rests 


as shown. Where a rack of some kind is wanted for storing 
large amounts of stock, a very good type is shown in Fig. 5. 
This rack has adjustable supports for the cross-pieces, so that 


Fig. 4. Method of Piling Round Stock, which is both Convenient 
and Economical as to Space 


compartments, to suit the different sizes or amounts of stock, 
can be readily arranged. 

In the machine shop, a portable motor-driven variable- 
speed countershaft, shown in Fig. 6, is used to run lathes that 
are being assembled or tested. A planer equipped with a regu- 
lar Lodge & Shipley variable-speed lathe countershaft (Fig. 
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7) is something unusual, but it ought to be very handy for 
some classes of work. d 

The hand scrapers used by the assemblers and fitters are 
sharpened on the portable oil-stones shown in Fig. 8. These 


stones are motor-driven and may be set in any convenient 
place close to the machine or machines upon which a group 
of men may be working. 

After the gears and parts of a lathe head are in place, the 
shift-gear lever-lock holes A, Fig. 9, are drilled in the head- 


Fig. 5. An Adjustable Storage Rack for the 
Stock-room 


casting so that they will line up properly with the correct 
position of the lever and gears. This is done by removing 
the locking pin from the lever, meshing the gears, spotting 
each hole to be drilled in turn through the locking pin hole, 
and then finishing the holes, using the electric drill and ad- 
justable stand shown. Braces and locks to hold the drill to 
the work for this and other jobs are shown lying on the floor. 


Fig. 8. Portable Scraper Grinder 


Large lathe beds are placed on the four-wheeled trucks, 
Fig. 10, while the different holes are drilled with a big radial 
drill, and in this way the huge castings may be moved along 
with comparative ease. The ends of these large beds are 
faced off with the portable milling machine shown in Fig. 11. 

Hand-wheels of all kinds have the rims ground on the spe- 
cial machine shown in Fig. 12, which does splendid work and 
is very conveniently and rigidly built. The emery wheel 
spindle is run with a belt in the usual way, but the spindle 
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Fig. 6. Movable Variable-speed Countershaft 
for Testing Purposes 


Fig. 9. Adjustable Electric Drill and Brackets 
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carrying the work is driven by a universal jointed shaft and 
set of bevel gears, connected to the ‘countershaft, in the same 
way that drills in a screw machine turret are independently 
driven. The work is fed up to the grinding wheel by means 
of the bail-crank A; a rotary movement is given to the table 
by turning the hand-wheel B. The wheel to be ground is 
fastened on the end of the work spindle by a nut and it is 
kept from turning by a pin in the face-plate which engages 
one of the spokes. 


Lacuititry NY. 


Fig. '7. Pl¥@ner equipped with a Lodge & Shipley 
Variable-speed Lathe Countershaft 


The small straightening block or screw-press (Fig. 13) is 
made considerably lighter than usual by bracing the top with 
an eye-bolt as shown, which makes it just as good for most 
purposes. It is also easier to handle because of the decreased 
weight. 

Bushings like A, Fig. 14, are screwed into the iathe aprons 
by taking advantage of the oil groove in them and using it for 


| 
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Fig. 10. Drilling Large Lathe Beds 


a wrench-hold, the wrench-plugs B being made with a cor- 
responding ridge. 

Small reverse-plate gear-bushings are held while turning 
the outside, as shown in Fig. 15. The mandrel used is fast- 
ened securely in the lathe spindle and has a pin or key in it 
which fits into the oil notch in the bore of the gear-bushing 
and keeps it from turning. The outer end of the mandrel is 
supported by the tailstock spindle of the lathe which has been 
fitted with a bushing for the purpose. This spindle also has 
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Fig. 17. Milling Contact Spots on Countershaft Friction Parts 


a handle attached so that it can be shifted out or in easier 
while taking off or putting work on the mandrel. 

Fig. 16 shows how the circular T-slots are cut in the com- 
pound rest bottom-slides. They are located on the face-plate 
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Fig. 16, Cutting T-slots in Lower Compound Slide 
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Fig. 18. Milling Friction Bands for Countershafts, in the Lathe 


by means of a plug mandrel in the lathe spindle, which fits 
the hole bored in the casting. The circular slot is cut out by 
using the two cutters A and B, shown in the turret, and 
feeding them straight in. The slot is then made T-shape by 
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using two L-shaped tools set in the turret in a way similar 
to 4 and B. These tools are run in flush with the bottom of 
the slot which is finished by cross feeding the turret the de- 
sired amount. 

The “spots” A, B and O, Fig. 17, on the countershaft friction 
parts, are milled on a lathe, to the carriage of which has been 
fitted the fixture shown. The friction band is milled at D, H 
and F, Fig. 18, using the same fixture, with another cutter 
which machines both the face and outside of the contacts at 
once while the casting is held in a regular lathe chuck. 


Fig. 21. Group of Special Spindle-drilling Machines 


Fig. 23. Planing Lathe Carriages 


Countershaft brackets are bored out while held on a lathe in 
the jig shown in Fig. 19, using a double-headed boring fixture 
operating two boring-bars at once. : 

Lathe heads are bored out as shown in Fig. 20. All lathe 
spindles used in this shop are drilled out of solid metal on the 
machines shown in Fig. 21. The standard method of rotating 
the work and feeding in the drill is used in these machines. 
Lodge & Shipley also makes a motor-driven lathe attachment 
for deep drilling.* : 
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Lodge & Shinley deep hole drilling attachment will also be found in 
this pamphlet. 
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Fig. 22 shows the series of jigs used to hold lathe heads on 
the planer, and Fig. 23 shows a lot of lathe carriages being 
planed up for the cross-slides. 

This article would not be complete without a brief descrip- 
tion of a few of the many things that are provided for the 
comfort and welfare of the employes. In Fig. 24 is given a 


partial view of the neat washroom with its individual wash 
basins, and along the walls are shown dust-proof individual 
lockers for the men’s clothing and lunch boxes. 
is also provided elsewhere for bicycle storage. 


Ample space 
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Fig. 20. Boring Lathe Heads 
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Fig. 24. Employes’ Locker and Wash-room 


The employes have a mutual benefit association, which for 
a small sum provides a fair amount of protection for members 
who are sick or injured. 


es ek * 


The electrification of a street railway line in London has 
been brought to a standstill on account of possible disturb- 
ances to the delicate instruments at the Greenwich observa- 
tory. ‘The Astronomer Royal has the power to pass upon any 
undertaking within three miles of the observatory that is lia- 
ble to affect the instruments, and the railroad company must 
obtain his consent before proceeding with the electrification. 
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MAKING WHITWORTH THREAD TOOLS* 


In order to produce interchangeability in screw threads, the 
tools for the screw cutting operations require very careful 
consideration. Even with accurate tools, the form of thread 
cut by any threading device depends considerably on the ma- 
terial in which the thread is cut. For instance, a tap used to 
eut a thread in cast iron is withdrawn with ease, but when the 
same tap is used in machinery steel it is not as easily with- 
drawn, the cause evidently being that the threads in the cast 
iron are thinner and that the pitch diameter of the screw 
thread is correspondingly increased. This being the case, it 
is very evident that it is necessary to have the original thread 
cutting tool as nearly perfect as possible, in order that the 
subsequent deviations may be minimized. A method is briefly 
described for generating and measuring thread tools for cut- 
ting threads with rounded top and bottom, such as the Whit- 
worth and British Association standard threads. 

In the specifications of these standards the radius of curva- 
ture, R in Fig. 1, at the top and bottom is given. In origi- 
nating tools for these thread forms templets are usually made 
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Figs. 1 to 4. Whitworth Thread Tools and Methods used for Making 


by drilling a round hole of the required radius and cutting 
an angular notch with sides running tangentially into the hole 
as shown. ‘Fairly accurate work can be done in this way, but 
a method originated by Mr. W. Taylor permits of greater 
accuracy in gaging the angle of the thread tool, this being of 
more importance than the exact curvature of top and bottom. 

In shaping the original thread tool as shown in Fig. 2, a 
notched bar of hardened steel, as shown in Fig. 4, is used 
for measuring. The face A of this bar is lapped flat, the V- 
notch is lapped so that its center is perpendicular to A and 


Figs. 6 and 7. Appliances for Making a Tool with Rounded Nose or Cutting Point and with the required 
: Clearance Angle, as shown in Fig. 2 


so that it has the thread angle required. Its apex is cut away 
entirely, as shown, and by means of two or more small cylin- 
drical gages placed at B, the measurements C, and @, are taken, 
by which the accuracy of the angle may be verified and from 
which is found the distance C between the face A and the true 


* From a paper entitled Interchangeability and Methods of Securing 
it in Screw Threads, read before the Institution of Mechanical Engi- 
neers of Great Britain, by Mr. H. F. Donaldson. 
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apex of the V-notch. Anyone familiar with trigonometry can 
easily calculate the dimensions @ and H# when (C,, @,., tha 
angle of the notch, and the diameters of the cylindrical gages 
are known. This notched bar is applied to the tool as shown 
by the dotted lines in Fig. 2, the angular faces of the tool 
having been previously ground. The total distance AB is 
measured, and 
from this we 
subtract the 


sion C of the 
bar and the dis- 
tance: erica: 
from the round- 
ed surface of 
the thread _ to 
the true apex 
of the V-point of 
the tool. We 
then obtain the 
required finish- 
ed length DF, 
Fig. 2, to which 
the tool must be 
shortened 
by rounding its 
extreme point.* 
In rounding 
the tool point 
the radius of 
the curvature is 
not directly 
measured. It is sufficient that the curve be circular, that 
the angular sides of the tool join it tangentially, and 
that the distance from' the top of the curve to the apex of the 
tool angle be obtained correctly by measurements as described. 
The first two conditions above are most easily obtained in 
circular formed threading tools of the shape shown in Fig. 3, 
which can be sharpened without losing their form. Cutters 
of this form are invaluable for constant use, but cutters 
shaped as shown in Fig. 2 can be made by simple means. 
The grinding machine shown in Fig. 5 is used for forming 
correctly the circular tool. In this the previously shaped and 
hardened cutter is finished by grinding with a cup-shaped 
wheel A, which, while rotating, moves in an eccentric circu- 
lar orbit so it wears truly flat. The cutter H is mounted and 
rotated on the horizontal spindle B, and while rotating can 
be swung around a vertical axis C as far as permitted by the 
stops D and H, which are set so as to limit the movement to 
the angle of the tool (55 degrees for the Whitworth thread). 


Fig. 5. Machine for Grinding Circular Formed 
Thread Tools 
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Fig. 8. Enlarged View of Tool 
Point made by the Process de- 
scribed. Fig. 9. Tool for Form- 
ing Top of Thread 


The tool, when ground, is again tested by the notched bar 
in Figs. 2 and 4. 

In Fig. 6 is shown a simple holder with guides mounted on 
a slide, which serves to support the tool shown in Fig. 2, and 


* A description of a method used for measuring, by the micrometer, 
the amount to be removed from a Whitworth tool having front clear- 
ance was included in an article entitled ‘Measuring Width of Flat on 
U. S. Standard Thread Tools,’ MAcuHINnRY, April, 1907. 
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present it accurately to a flat-faced rotating metal lap so as 
to grind the angular sides of the tool point. In Fig. 7 is 
shown a holder with adjustable feet and with a stop against 
which the tool may be clamped. This is placed upon a piece 
of plate glass and worked against a small angle plate faced 
with an Arkansas oil-stone. 
and with the exercise of a little skill, it is possible to round 
the tool point so accurately that when magnified 100 to 200 
diameters and compared with the circular field of a micro- 
scope, no error is perceptible. 
of a British Association standard thread No. 6 rounded in 
this way, magnified 30 diameters, and correctly copied. In 
Fig. 9 is shown the form of the tool used to round the top 
of the threads, the groove not peing as deep as that of a full 


half circle. 
* * * 
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JIG AND DIE WORK IN THE BENCH LATHE. 2 


A. L. MONRADt 


Those who read the first installment of this article in the 
November number will recall that the method of making two 
small jigs to be used in connection with drilling four holes 
in the die shown in Fig. 1 was explained. We shall now con- 
sider the drilling of this hardened die with a hollow diamond 
drill, and also the way in which the holes are ground in a 
bench lathe. Of course, drilling into hardened steel is a 


Fig. 3 
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Figs. 1, 2 and 8. Die and Jigs for Drilling 


very unusual operation. It was resorted to in this case be- 
cause of changes in the die, which made it necessary to either 
drill holes or make a new die. As less time would be required 
for drilling, this was done, and while the operation is 
one rarely performed, it will doubtless be of interest to those 
not familiar with it. 

It was first necessary to locate the jigs (shown in Figs. 2 
and 3), which had been previously fitted to the die, so that 
the holes in each jig were in alignment. This was accom- 
plished as follows: First, the jigs were placed in each end 
of the die which rested in a V-block, one being in hole a and 
the other in recess 0. This block, in turn, was on an accurate 
surface plate. Two close-fitting plugs were next inserted in the 
two upper holes in each jig, and these plugs were then tested 
with a surface gage until they were all parallel with the sur- 
face plate, the necesssary adjustments being made, of course, 
by turning the jigs with relation to the die. When the jigs 
were correctly set, they were clamped together and then fast- 
ened to the die temporarily with a little solder, after which 
the clamp was removed. 

The drilling was done in a sensitive drill press. The die 
with the attached jigs is shown on the drill press table in 
Fig. 2. As the work was hardened, the drilling operation 
was performed with a hollow drill D, the end of which was 
charged with numfcr 4 diamond dust and number 80 alundum. 
The drill was first charged with diamond dust mixed in sperm 
oil, by having the diamond on a hardened and ground parallel 
block and by dropping the drill onto it about a dozen times 
by a movement of the handle A. This pounded the diamond 


* With Shop Oncration Sheet Supplement. 
+ Address : 58 Connecticut Boulevard, East Hartford, Conn. 
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With these simple appliances, | 


In Fig. 8 is shown a tool point. 
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into the end of the drill. While the drill was being charged, 


‘the drill press remained stationary. The drilling operation 


was performed by dropping a little alundum and then a drop 
of sperm oil in the hole, and pounding the drill, which was 
run at a high speed, against the work. The drill was re- 
charged with diamond about every ten minutes. The large 
or counterbored part of the holes was first drilled to the proper 
depth with jig B guid- 
ing the drill. The work 
was then inverted and 
the small part of each 
hole drilled in until it 
met the larger part, 
when the small plug # 
in the center dropped 
down and left a clean 
counterbored hole. 

As the hollow drill 
will cut a hole a little 
large, it was made 0.010 
inch smaller than the 
diameter of the small 
holes (which were 0.052 
inch) and this gave 
sufficient allowance for 
grinding in the bench 
lathe, which was the 
next operation perform- 
ed. The master-plate M 
with the brass disk G@ 
attached to it was 
strapped to the face- 
plate F with the locat- 
ing plug in the spindle 
inserted in the central 
hole in the master 
plate. A recess was 
then turned in disk G 
to fit the end of the die 
as shown in Fig. 5. 
The die was then in- 
serted in this disk and 
located so that the four holes in it were approximately 
in alignment with those in the master-plate. The die 
was then soldered to disk G, which, it will be remembered, 
was provided with elongated slots for the clamping screws. 
A diamond lap was used when grinding the small holes. This 
lap N was made of tool steel and was charged with number 2 
diamond dust and sperm oil by being rolled between two 
hardened and ground blocks. 
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Fig. 4. Sensitive Drill Press with Hollow 
Diamond Drill and Work in Place 


Fig. 5. Finishing the Hole in a Bench Lathe with a Diamond Lap 


When grinding holes in this way, the lap should run at the 
highest speed that can be obtained and the die at the slowest. 
The feed may be obtained by placing the forefinger and thumb 
on the sides of the wheel O and pushing the grinder spindle 
back and forth at a moderate speed. Care should be taken to 
prevent the ends of the holes in the die from being ground 
“bell-mouthed,” that is, rounding at the end as shown en- 
larged at R. This will not occur if the stop P and the wheel 
O are located so that the lap cannot move clear of the hole. 
It will be seen that if the lap were to leave the hole at the 
end of the stroke, there would be more or less springing ac- 
tion on the part of the lap, which, when it entered the work 
on the return stroke, would tend to grind the end of the hole 
rounding. 


saith 
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ERRORS IN GRINDING TAPERED REAMERS 
AND MILLING CUTTERS 


H. A. 8S. HOW ARTH* 


There are two distinct methods that are commonly used for 
grinding the clearance on reamers and milling cutters. These 
methods involve the relative positions of the axis of the 
reamer, the grinding wheel spindle, and the guide finger. The 
first method is shown in Fig. 1, with the axes of the reamer 
and the wheel spindle in the same horizontal plane. The 
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Figs. 1 and 2. Common Methods used for Grinding Clearance on 
Reamers and Milling Cutters 


finger is set so that the cutting edge of the reamer lies at 
sufficient distance below this plane to give proper clearance 
or backing off. The amount of clearance is decreased by 
raising and increased by lowering the finger. 

The second method is shown in Fig. 2 with the axis of the 
reamer in the same horizontal plane with the cutting edge, 
i. €., with the end of the guide finger; but the wheel spin- 
dle is above this plane a variable amount governed by the 
clearance desired. As the wheel is raised the clearance is 
increased and vice versa. Cylindrical reamers or cutters can 
be accurately ground by either of these methods, whether the 
flutes are straight or spiral; but tapered reamers or cutters 
cannot be ground accurately by the first method; they can, 
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Fig. 3. Dlustration showing Conditions’ when Grinding a Taper 
Reamer by Method shown in Fig. 1 


however, be so ground by the second method. Because of the 
extensive use of the first method it is the purpose of this arti- 
cle to prove its inaccuracy and to discuss the errors intro- 
duced in grinding tapered reamers and cutters. The actual 
error will be calculated for a number of sizes and the reader 
can then form some idea of the probable error in cases under 
his observation. 

By reference to Fig. 3, it will be clearly seen what takes 
place when a tapered reamer is ground by the method in 
Fig. 1. The finger F is set at a distance c below the plane of 
centers AB, and, being fastened to the frame of the grinder, it 
does not change its position relative to the wheel. The 


* Address: Box 174, South Bethlehem, Pa. 
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reamer, mounted on centers, is moved back and forth in front 
of the wheel with its cutting face resting on the finger. When 
the wheel is grinding at the small end, the cutting edge at 
point D rests on the finger a distance c below AB; but the 
points # and H on the same cutting edge are lower down 
by distances d and f, resrectively. This is due to the conical . 
form of the reamer. When the point # reaches the wheel and 
finger, it has been lifted the distance d and is ground also 
at distance c below plane AB. The same thing is true of the 
point H. It seems on the face of it*that this method would 
produce a truly conical reamer. Hence it is that so many 
have fallen into the error of using it. However, by a for- 
mula which is derived below, the error is seen to be con- 
siderable in some cases while negligible in others. 

The construction from which the formula is derived is 
shown in Fig. 4, which represents the method shown in Fig. 
1. The end D of the finger is snown at a distance GD =c be- 
low the horizontal plane of the axes of the reamer and the 
spindle. The end view shows a heavy line AHK which repre- 
sents the cutting edge actually ground by this method. 

Suppose the exact diameters of the ends of the reamer are 
known; A’ is a point on the circumference at the small end 
while K is a corresponding point on the large end. In set- 
ting up for grinding, the centers are set over so that as the 
edge AHK passes over the finger, the wheel will grind 0A 
and OK to the proper radii. When A rests on the point of the 
finger, H and K will be below it, as shown; but as H reaches 
the finger A 
passes above it, 
and K still re- 
mains below it. 
Finally when K 
reaches the fin- 
ger, the whole 
cutting edge ex- 
cept point K 
will be above it, 
and nearer the 
horizontal plane 
of the reamer 
axis. 

In order bet- 
ter to under- 
stand what 
takes place, the yl 


REAMER 


is 


ee hi) 
line XY, which | 
represents the ip 
wheel spindle Rt 4 ___ 
axis, is shown 
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in the bottom 
* Fig. 4. Diagram for Calculating the Error Involved 
view. The wheel when grinding a Taper Reamer by Method shown in 


is shown in Fis-1 
three positions. The points N, V and Q are bottom views 
of the points ground in the three positions shown. These 
points will lie in a straight line, parallel to XY, and at dis- 
tance c below the horizontal plane of the centers. This line 
NVQ is the line ABD in the end view. All points of the cut- 
ting edge AHK swing up into this line ABD to be ground. 
Since NWS is the bottom view of AHK, all of its points swing 
over into the line NVQ. 

Let a point W be taken at a perpendicular distance MT 

MT 


below the end of the reamer so that = m which can 


MP 
have any value from zero to one. When W is ground, it is 
at point V and we have the further geometric relation that 
TV —MN MT 
————x-—( = —_ = om (1) 
PQ—MN MP 
This is taken from the triangles NJQ and NI’W. Taking 
now the equivalents of 7V, MN, and PQ in the end view we 
have TV = OF, MN = OL, PQ = OG. By substituting these 
values in Equation (1) we have 
OG —OEH 


iy (2) 
OF —OE 


It is from this equation that we must get the value of the 
radius OH = OB = 7, which will be the actual radius grouné 
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by the wheel at W. Let OA = 7, and OK = R, being, respec- 
tively, the radii of the small and large ends of the reamer. 
Then from Equation (2) OF is solved and squared as follows: 

OF =m (0G— OE) + 0H 

OF? =[m (OG — OF) + OF]? 

p=v (OF + FB’) eo 

FRc, 0OG=V (RP? = @¢), OF =v (7 — ©). 

Then by substituting in (3) and simplifying we have the 
following value: 


Dp = 


\/ {mm [R? + r?§ — 20 — 2 V (RF) (7?) — 
2m [ir?—e— V (R?—@) (F—@)1+”3 (4) 
While the above equation gives the value of p actually 
ground, it is necessary for us to know what the value should 
be if the point W were on atrue cone. This is shown by the 
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Fig. 5. Taper Reamers of Proportions given in Example 1 


line ZT. The point Z is on an element of the cone and at a 


distance MT below the small end of the reamer. Hence we 
have the proportion following: 

ZT —JM MT 

eS (5) 


LP—JM 


ZT is our, true radius which we will call p’, while JM=r 
and LP=R. Then by rearrangement and substitution we 


have 
p’=rtm(R—r) (6) 

The error which we are seeking will be the difference be- 

tween p and p’. Hence 
p’ — p error in radius. 

2 (p’— pvp) =error in diameter. 

The error will vary in amount from zero at either end to 
a maximum near the middle of the cutting edge. Hence m 
may be assumed at some value such as 0.4 or 0.5. 

Example 1—Take a reamer whose diameters are 1 inch and 
1.2 inch at the small and large ends, respectively. Then R= 
0.6 and r—0.5 inch. We will assume in our calculations that 
c is one-fifth of r. Hence c=0.1 inch. Then m will be taken 
at different values in, order to show about what it should be 
in this case. The errors in diameters will be as follows: 


m 2p 2) 
0.35 - 0.000152 
0.40 0.000154 
0.45 0.000157 
0.50 0.000157 


It is evident that the greatest error in this case occurs 
when m is about 0.5. This is so because the taper is slight 
compared with the diameters. This also accounts for the very 
small error, which is a little over one and one-half ten-thou- 
sandths inch. Fig. 5 shows two reamers a and b, which have 
the proportions used above. The length of the flutes does 
not influence the result, because it does not appear in the 


R 
formulas.’ The error depends on the value of the ratio — and 
f 
on the size of r. 


Example 2.—Take the smallest or No. 1 B. & S. reamer; 
r—01, R=0.16, c=0.02 inch; m=0.4. Error in diameter 
is 0.000054 inch, which is very small. 

Because the error in the above cases is relatively insignifi- 
cant, it is not to be supposed that it is negligible in all in- 
stances. The following examples show errors of from 0.002 
inch to 0.011 inch. 

Example 3.—R = 1.0, r= 0.5, c = 0.1, m = 0.4. 

Error in diameter is 0.00176 inch. 

Example 4.—R = 1.5,r=0.5,c = 0.1, m = 0.4. 
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Error in diameter is 0.00355 inch. 

Example 5.—Use the same values as in Example 3, but give 
greater clearance by increasing the value of c to 0.15. Then 
RAR Ose Oto Ct 0 ip in Oe : 

Error in diameter is 0.00408 inch, 7. e., more than twice as. 
great as the error in Example 3. This shows how great an 
effect the amount of clearance has on the error. 

Now assume some sizes that would be typical of milling 
cutters. é 

Example 6.—Use a value ofc that is less than one-fifth of 
7, say, about one-seventh. RK = 3, r= 2, ¢ = 0337 — 702: 
Error in diameter is 0.0016 inch which is smaller than ex- 
pected because of the reduced ratio of 7 to c. 

Example 7.—R = 4, r= 2,c = 0.4, m = 0.4. 

Error in diameter is 0.00704 inch, which is four times the 
error in Example 3. This was to be expected because the 
dimensions were taken four times as great. 

Hazample 8.—Take the same sizes as in Hxample 7 except 
increase the clearance by making c = 0.5 inch instead of 0.4. 

Error in diameter is 0.0112 inch. 

The errors shown above will explain many things that hap- 
pen in connection with the making and the use of tapered 
reamers and milling cutters. Many persons have probably 
noticed that when grinding the clearance on a new tapered 
reamer or cutter the center will come up sharp before the 
ends do. The reason for this is now plain. When fitting an 
arbor into a tapered hole it seems frequently to bear hard in 
the middle. This may be due to the reaming of the hole in 
the first place by an improperly ground reamer. It is diffi- 
cult even with a perfect reamer to avoid reaming the ends 
of the hole larger than the reamer itself. Hence any inaccu- 
racy will tend to increase the trouble. The conclusion from 
the above discussion is obvious. Tapered reamers and mill- 
ing cutters should be ground by the method shown in Fig. 2, 
4. €., with the cutting edge and the point of the finger in the 
horizontal plane of the axis of the reamer. Then the proper 
amount of clearance can be obtained by lowering the reamer 
and finger together, or by raising the wheel. 

+ * * 


MILLING CUTTER WITH INSERTED TEETH 


An inserted tooth milling cutter of a design radically dif- 
ferent from those commonly in use has been brought out by 


Messrs. Modes Eadon & Sons, Ltd., of President Works, Shef- ? 


field, England. The body of the cutter is made in two parts 
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Figs. 1 and 2. Inserted-tooth Milling Cutter of English Design 


as shown in the accompanying illustrations, the two parts 
being drawn together either by a central nut, or, preferably, 
by a number of screws. The teeth are made of dove-tail sec- 
tion, and the bottom of the tcoth is made of a V-shape as 
shown in the line-engraving. The body, of course, is slotted 
to fit this shape of the teeth. When the teeth are placed in 
position and the two halves of the cutter body drawn to- 
gether, the teeth are forced tightly into the upper portions 
of the dove-tail, thus providing for an extremely firm hold of 
the cutter teeth. Being held by a wedge grip in two direc- 
tions, it is evident that any movement whatever is impossible. 
It is claimed that a single tooth cannot become loose, and that 
breakage of one tooth does not loosen the other teeth. 
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LOCKING DEVICE FOR ADJUSTING SCREWS 


An automatic locking device is shown in the accompanying 
sketch, which is constructed as follows: Part A is the screw 
or shaft to be held rigid at any point that may be required. 
The hub parts a are turned solid on the shaft and far enough 
from the end to allow a bearing for the wheel C. The slot b 
is cut deep enough so that the lugs on pawls D and the pawl- 
releasing bars E have sufficient clearance to work freely. 
The pawls should be put in position as shown in the assembled 
view, and held rigidly while turning them to the inside diam- 
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A Device for Locking an Adjusting Screw im any Position / 


eter of the friction cup B; they are then relieved at the 
shoulders until their face edges come back almost on a line 
with the center, when the friction cup is removed. This fric- 
tion cup is screwed or bolted to the casting carrying the shaft; 
the parts are then assembled. The pawls D are held in place 
by pins f and are forced outward by springs e. The pawl re- 
leasing-bars are put in position as shown, and the shaft is put 
in place with the releasing wheel C mounted on the end and 
secured by a screw F' adjusted to allow the wheel to work 
freely. The pins G of the releasing wheel are in contact with 
the pawl-releasing bars H. By turning the wheel either to 
the right or left, these pins force the releasing bars inward, 
bringing the pawls away from the walls of the friction cup; 
the shaft is then readily moved in the required direction. It 
will be seen that when the wheel is released the springs e will 
force the pawls outward against the walls of the friction cup, 
and any attempt to turn‘the shaft will meet with a stubborn 
Tesistance at these points of contact. This little wheel is 
thoroughly practical and it relieves one of the dread of having 
an adjustment altered by the jarring of a machine. 
Baltimore, Md. RosBert O’NEAL. 


MAKING PRESS FITS 


Making a press fit is looked upon by a great Many machin- 
ists as a very difficult job, and undoubtedly this is true in 
cases where the machinist has no micrometer calipers and 
depends entirely upon his sense of feeling. Without the mi- 
crometer, it is impossible to know just what has been allowed 
in difference between the diameter of the plug and hole, and, 
consequently, the pressure required to force in the plug cannot 
be even approximately ascertained. Of course in manufactur- 
‘ing shops where one man does all the press fitting, does it con- 
tinually, and calipers with gages made by the tool-maker, 
with the allowance calculated for him, he cannot be expected 
to do other than a good job. On the other hand, in contract 
or repair shops it is too expensive to make gages, as the jobs 
vary too often; consequently, making a press fit in such shops 
requires considerable skill. 


It is only necessary to use an inside caliper with microm- 
eter adjustment for this work, as this tool may first be set to 
the exact size of the bore and then to the required number of 
thousandths larger than the bore. A regular pair of outside 
calipers may then be set to the inside caliper. I have kept 
a record of press fits recording the kind of metal, allowance, 
area of fitting, and the pressure required to force the plug in 
the hole. This record has proved valuable to refer to when 
making press fits, but the handiest and most accurate data I 
have found is that given in MAcuHINERY’s Data Sheet for 
August, 1903. I have used this Data Sheet for some time, and 
find it to be so accurate that I can place absolute confidence 
in it; thereby removing that lump in my chest that used to 
settle there every time I made a press fit. If you want to do 
good work, buy or borrow a good inside micrometer caliper 
of good make, get this Data Sheet, study it until you under- 
stand it thoroughly, and you will soon be up-to-date. By tak- 


AD (PF) 


ing the formula P= and transposing. it thus 


2 
ide 

D=-———- the allowance when the number of tons pressure 

AD (PE) 
is known, is easily determined. In these formulas, 

P=pressure required in tons, 

D = difference in diameter between plug and bore, 

P # =pressure factor taken from Data Sheet, 

A =area of fitting in square inches. 

By using the last formula, and then calipering as described, 
one will be surprised at the accurate results obtained. A good 
lubricant to use when pressing the plug into a hole, consists 
of white lead and machine oil, just enough of the oil being 
added to make a paste of about twice the consistency of paint. 

Augusta, Ga. J. S. Van PELT. 


MASTER FORM TOOLS 


The extensive use of circular forming tools, brought about 
by the introduction of the automatic screw machine, has led 
to more or less experimenting to obtain an inexpensive method 
of making the master tools with which the tool used to form 
the circular cutter is made. In some shops this tool is made 
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Master Tools for Making Circular Cutters 


in the shape shown in Fig. 1, being a solid bar of steel. 
The outline is laid out on the cutting end and the tool is 
milled out and finished by filing. This type of tool is often 
annealed and recut for other forms after the completion of 
the forming tool. The blanks, of different widths desired, are 
carried in stock ready for use, and a minimum amount of 
labor is left for the form-tool maker, as the roughing out is all 
done with cheaper help. In other shops the master tool is 
always saved and filed away, in a cébinet, with the form tool, 
and when this is the case the design shown in Fig. 2 is su- 
perior because it occupies'less space than Fig. 1, and it is 
also much easier and less costly to make. In Fig. 2, A is 
the tool proper which is fastened to the holder & by a hexa- 
gon head screw and two dowel pins. Both screw hole and 
dowel pin holes are drilled and reamed in a simple jig, so as 
to get the correct location from the back edge of the tool. In 
making these tools, much costly experimenting has led to the 
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adoption of “Intra” steel for the master tool, while the circu- 

lar tool is made from several different brands of high-speed 

steel, depending on the material to be operated on and other 

considerations. F. Cas. SCRIBNER. 
Greenfield, Mass. 


CONVENIENT DRAWING OUTFIT 


A very conveni- 
ent drawing out- 
fit for making 
sketches on small 
sheets of paper 
or calculat- 
ing sheets, that 
has recently come 
into quite exten- 
sive use, is shown 
in the accompany- 
ing engraving. 
The outfit con- 
sists of an ordi- 
nary letter filing 

' poard, the left- 
hand edge of 
which is planed 
true, and a small 
T-square, both of 
which may be ob- 
tained in any sta- 
tionery or draw- 
ing material 

The drawing paper is held by the spring clip as 

MARTIN JOACHIMSON. 


Filing Board used for Drawing 


store. 
shown. 
New York City. 
PLANER ATTACHMENT FOR MACHINING 
CURVED SURFACES 


An attachment for planing work of a convex or concave 
shape is shown in the accompanying engraving. The attach- 
ment consists of four parts all of which are of cast iron. 
These castings comprise the two side pieces or brackets A, 
the templet B, and the double-armed “leader” OC, which is 
attached to the tool slide. Of course, different templets have 
to be used for different jobs, the shape of each being gov- 
erned by the special requirements of the work in hand. The 
side brackets must be cast with bosses to allow the templet 
to clear the planer head, so that the latter can move along 
the rail. As shown, the brackets fit over the top guide on 
the rail and any slack is taken up by the set-screw shown in 
the end view. Separate pieces are fitted to the bottom of 


Planer Attachment which automatically guides the Tool when machining Curved Surfaces 


each bracket which are put in place after the fixture is put 
on the rail. These brackets are at all times stationary. The 
templet is worked out on a profiler or slotter, and it is 
attached to the brackets A by bolts. It should be ma- 
chined carefully to the required shape, for, obviously, when 
it is made it will produce any number of pieces which will 
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be exact duplicates. Attached to the double-armed leader O 

is a stud upon which is mounted a loose sleeve which travels - | 
in, and fits the slot of the templet. As the head is driven : 
along the rail the tool is automatically raised or lowered 
according to the formation of the guiding slot in the templet. — 
Of course, when this attachment is in use, the screw of the 
slide is removed. The fixture is entirely automatic, and when 
it is in use the cross-feed may be put on, and the planer will ~ 

take care of the work. This fixture is not new, but there are | 
doubtless many who are not familiar with it. Tear rue eee) it 


GAGE FOR DRILL GRINDING 


A gage to be used when grinding either flat or twist drills, - 
in order to obtain the proper lip and clearance angles as well — 
as equal lengths for the cutting edges, is shown in-the ac- 
companying lineengraving. This _ 
gage is a great deal handier and 
more convenient to use than a 
protractor and scale, and, be- 
sides, it can be carried in the 
pocket. The surface A of the 
head forms an angle of 121 de- 
grees with the shank (0, which 
gives a lip angle to the drill of 
59 degrees. Fitted to the head 
is a piece B, which slides in a 
dove-tailed slot and which has 
attached to it a pointer, as 
shown, which is used for meas- 
uring the lengths of the cutting 
edges. This is accomplished by 
setting the pointer as shown in 
the illustration, and then with- 
out moving it, turning the 
drill over so that the length 
of the other cutting edge may 
be measured. If the lengths of 
the cutting edges are unequal, 
the short one is, of course, 
ground off until the pointer co- 
incides with the upper end of 
each edge. The surface A of 
the gage is beveled to an angle of 12 degrees so that the clear- 
ance angle may be tested when the drill is being ground. 

Lestershire, N. Y. L. B. MINGES. 
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Drill Gage for Testing the Lip ; 
and Clearance Angles and the 
Lengths of the Cutting Edges ~ 


MILLING FLUTES IN REAMERS WITH IRREGU- — 
LAR WIDTHS AND DEPTHS 


For the purpose of eliminating the chatter marks sometimes — 
found in hules finished with reamers haying equally spaced — 
teeth, a good method is adopted by © 
most reamer manufacturers, which — 
is perhaps known to all reamer i 
users, of ‘making flutes of. irregular — 
widths and depths. Having had the — 
opportunity to cut reamers of this — 
type, I have tried the following — 
method which has proved quite satis- Fe 
factory. 

Suppose we want to cut a reamer — 
with 6, §, 10, 12, or any regular num- 
ber of teeth. Knowing, as we do, 
that a circumference contains 360 — 
degrees, and bearing in mind that 
opposite teeth are to be cut to the 
same depth (to facilitate measur- — 
ing), it will readily be understood — 
that instead of dividing 360 degrees — 
into irregular spaces, we divide 180 
degrees into one-half as many spaces 
as flutes required. Let us take for example a reamer to have . 
12 flutes; this gives us 180 degrees to be divided into six irreg- _ 
ular spaces. We first divide 180 degrees by 6, obtaining 30 
degrees, which would be the angular distance between the» 
teeth for regular spacing. In order to get irregular spaces we q 
must find six numbers that will total 180. In this case, we 
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have 26, 28, 30, 31, 32, and 33 degrees. The next move is to 
transfer the degrees to turns and holes for indexing. Nearly 
all milling machine dividing heads have worm-wheels of 40 
teeth, making 40 turns equal 360 degrees or one revolution. 
This will make one turn equal 9 degrees, and by using a 27- 
hole circle, 3 holes will equal one degree. Going back to our 
irregular divisions, we first come to 26 degrees. It is not 
necessary to index for the first cut. The indexing for the 
remaining divisions is found as follows: 


28 degrees — 9 degrees = 31/9 = 3 turns and 3 holes 
80 degrees =~ 9 degrees = 33/9 = 3 turns and 9 holes 
31 degrees + 9 degrees = 34/9 = 3 turns and 12 holes 
32 degrees — 9 degrees = 35/9 = 3 turns and 15 holes 
33 degrees + 9 degrees = 36/9 = 3, turns and 18 holes 


Having the degrees changed to turns and parts of a turn for 
the indexing crank, we now go ahead with the first cut, being 
careful not to go tco deep, so that the required width of land 
can be obtained. It will now be seen that as the angle be- 
tween the teeth changes, the depth must also be changed if 
the lands are to be made uniform. This depth is found more 
readily by practice than by figures. When large reamers are 
to be cut, instead of dividing 180 degrees, 90 degrees may be 
used, and in that case four teeth instead of two can be cut to 
the same depth. JAMES FRASER. 

New Haven, Conn. 


REMOVING BROKEN DEEP-WELL PUMP-ROD 


An A. D. Cook deep-well pump-rod separated far down in 
the casing, part being pulled out at the top and the remainder 
staying at the bottom. In order to secure the lower part, a 
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Fig. 1. Special Sleeve for Gripping the End of the Broken Rod 


piece of iron pipe was split at one end into four leaves, as 
shown in Fig. 1, and the solid end tapped out and bushed 
down to fit the thread upon the pump-rod taken out. Two of 
these leaves were beaded to form a snap hook after all four 
of them had been 
bent out at the lower 
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Fig. 2. Method of Removy- 
ing Broken Pump-rod 


end to completely fill 


7 
77 A Yj the well casing. 

Yj These two beaded 
Yy Y, leaves were intended 

YY LOme Orit as Took 
j/ Y 7,| smaller than the up- 
Y Z| per head of the lost 


pump-rod C (Fig. 2), 
so that when part B 


Gy was lowered into the 
UY, casing and _ forced 
YY. 

by down over the upper 


end of C, the leaves 


A 

Yj 
Cc YH would spring back 
Gy over the shoulder 
Z| and grip the rod 0, 


thereby enabling it 
to be pulled out. The 
device worked very 
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sorting over about one hundred stay-bolts. Schemes are tried 
of having the tap so made that the threads in both plates will 
be as on a continuous rod, and this helps a lot; in fact, it is 
necessary to have the holes exactly in line. But another 
trouble often comes from the fact that the stay-bolts are 
turned up in a lathe which is so worn that in a foot or two of 
length the pitch is a little off which changes the position of 
the threads so that they cross when the bolt is screwed into 
place in the boiler plates. It will pass through the outside 
sheet all right, but will not fit into the inner sheet. Now if 
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Thread Gage applied to a Stay-bolt 


this stay-bolt is lengthened a little, by hammering, so that 
the threads are moved a little ahead until they will exactly fit 
into the threads of both sheets, everything works smoothly. 
The illustration shows an adjustable gage that can be used 
in spacing these threads. This gage can be set by the tap 
that was used in making the threads in the plates, or it can 
even be placed in the holes and set to the actual threads in 
the sheets. Then the bolts can be drawn out with a hammer 
to fit the gage, and a lot of hard work will be eliminated. 
Two Harbors, Minn. A. G. JOHNSON. 


MULTIPLE POWER-DRIVEN HACK-SAW 


Old, rejected street car axles were being cut into short 
lengths to be used for drop-forging stock, and other purposes 
for which this steel is suitable, but the work of sawing them 
on a single reciprocating saw proved too slow. A gang saw, 
a view of which is shown in the accompanying engrav- 
ing, was built, which will cut simultaneously the whole length 
of an axle into any number of pieces required. The con- 
struction of the saw is simple, yet it is rigid, and will stand 
up under very heavy sawing. 

The saw frame is composed of three pieces, A, B and 0. 
The first is a machine steel bar 1144 inch in diameter, the end 
of which is enlarged to receive an adjusting screw D. The 
two halves, B and C of the remainder of the frame are hand- 
forged from machine steel stock 114 inch wide and % inch 


Satisfactorily. It was attached to the lower end of the upper 
section A of the broken pump-rod and lowered until C was 
gripped. 


Wadsworth, Ohio. Howarp D. YODER. 


THREAD GAGE FOR STAY-BOLTS 
- Radial stays are a hard thing to fit into place, according to 
some boilermakers, because the threads in the boiler plates 
and the threads on the stay-bolt will not mesh in both sheets at 
the same time. I knew of one case where a boilermaker spent 
two days putting in five stays, and these were obtained by 
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Elevation of a Multiple Hack-saw for Sawing Stock into a Number of Lengths, simultaneously 


thick. The vertical part of B is slotted at the lower end to 
receive the saw, and the upper end is enlarged to provide for 
a hole through which passes bar A. The circular ends of B 
and C fit into a groove which is turned in the circumference 
of the cast-iron disk # 19 inches in diameter. To allow clamp- 
ing this disk in any position on the shaft, a slot is milled part- 
way through it as shown, and also in the clamping block F, 
which is attached by pins, to the disk on each side of the 
slot. It will be noted that the end of the saw frame is not a 
complete circle, as it terminates at G@ and H. This serves 
two purposes: After the saw has finished its cut, the end H 
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prevents it from cutting into the chucking table, by coming 
in contact with stop F, while the space between end G and the 
stop permits lifting the saw to take in any stock within the 
capacity of the machine. When it is desired to put one or 
more saws out of service, the frame is raised until the end H 
drops down past the hole J through which a stop-pin is in- 
serted, thus securing the frame in an elevated position. The 
shaft upon which the disks are mounted, is turned down at 
each end to receive the vertical supporting rods K and also 
the connecting-rods. The latter are connected to the two 
crank disks mounted on either end of the driving shaft, which 
runs in bearings attached to wooden uprights. At the oppo- 
site end of the frame there are other uprights across which 
is secured a timber to which is attached a cast-iron plate 
with a T-slot which permits strapping down the stock at any 
place along the table. Any of the saw frames can be removed 
from their disk in five minutes, or replaced in the same time, 
and pieces of any length may be cut by simply shifting the 
disks to the proper position on the 
shaft. A key-in the shaft prevents 
the disks from turning, and when 
they are properly located they are 
clamped by the screw L. 

In forging the circular parts of 
the frame they are first formed as 
near the required shape as possible. 
After machining the joints between 
the two halves they are held to- 
gether by the clamps shown, and 
the circular ends are tested on a 
surface plate, to see that the sides 
are flat, and that the vertical part 
of B is in a plane parallel with 
them. These ends can be faced on 
a disk grinder; if available, a dou- 
ble disk grinder is preferable. Just enough stock is removed 
to give a fair amount of trued surface. If no other means 
is at hand the inside of the strap can be machined in the 
drill press. By fitting the groove in the disk # to the 
strap, the latter may be ground without reference to any 
particular width.. With a machine of this type it is pos- 
sible to saw a number of pieces in about the same time as 
required for one; and obviously, the machine may be de- 
signed for any desired number of saws. 


M. HE. DAwson. 


A KINK FOR DRAFTSMEN 


Very often a draftsman in laying out work, finds that he 
has to refer to outline drawings in catalogues where not 
enough dimensions are given to make a drawing from and 
have it to any kind of scale. 
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Catalogue Drawing and Scale for Measuring Details 


When a drawing of this kind is to be made, as for exam- 
ple a drawing of the motor shown in the engraving, the dimen- 
sions of which are insufficient to make a drawing from, take 
a piece of paper with a straight-edge and mark off a distance, 
say from the base to the center of the shaft which repre- 
sents, in this case, 10 inches. Then divide this space into 
ten equal parts and carry it on two parts more which repre- 


sents one foot on the catalogue engraving. Each part of this 
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space represents one inch, and each division may be sub- 
divided as required. The scale may be made any length by 
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stepping off spaces equal to one foot, as shown in the engray- | 


ing. By using such a scale, the dimensions of A, B, C, etc, 
may be easily found. ; 
This is a very simple method and one which I find helps a 
great deal at times. A new scale has to be made for each 
different engraving, the proper proportions being obtained 
from some one of the dimensions given. 
New Haven, Conn. J. H. SCHULTHEISS. 


MILLING ATTACHMENT FOR MACHINING A 
CURVE OF LARGE RADIUS 


Some time ago we had a large quantity of parts that had a 
finished surface on a radius of about five feet, and this sur- 
face had to be an exact distance from two holes in the piece, 
The radius was far too large for any lathe we had available, 
but the length of the surface to be finished was only a few 


PIECE TO 
BE MILLED 


Machinery,N.Y. | 


Milling Attachment for Machining a Curve of Large Radius 


inches, so the device shown in the accompanying engraving 
was made. An angle casting A was made with a dovetail 
slide of suitable radius, to which a sliding block B was fitted. 
A feed-screw H engaged with a nut @ attached to the back of 
B. To allow for the variations in height and angle as B 
moved across on the curved slide, the nut G@ could slide up 
and down in a slot in holder H, and H could swivel on its 
axle I. Two pins were put in block B in the proper position 
to take the holes in the piece tc be milled, and a clamp-bar @ 
arranged to hold the work in place. The attachment was put 
on a milling machine and the table adjusted vertically until 
the cutter was at the proper height. It worked satisfactorily, 
and we were able to make good time on what had been a trou- 
blesome job. W. ALToN. 


HOW WE GOT ELECTRIC LIGHTS 


The shop where I learned the trade was a small one, and 
although the place was turning out a very good class of work 
and considerable of it, the “boss” was rather inclined to be 
a bit slow in putting in improvements for the benefit of the 
workmen. One of the improvements needed was electric 
lights, and many were the cuss-words which were fired at the 
measly old gas jets which were always in the wrong place 
and never gave sufficient light. One dark, dismal day one of 


the boys was working at the bench, and he had the gas jet 


down near the vise; he felt a warm sensation around the 
top of his head and when he put his hand up to find out 
what the trouble was hé found that his cap and a good share 
of his “thatch” had gone up in smoke. Of course immediately 
there was added to the already pungent smell in the air, a 
distinctly sulphurous strata, which brought the boss post 


haste to find out the cause of it all, and when Jack had fin- 


ished telling of his misfortune and also consigned all such 
things as gas jets and behind-the-times employers to regions 
where we have reason to believe there is no need of gas, the 


boss said, “Well, Jack, that is too bad; those old gas jets 


are sort of a nuisance and don’t give very good light any- 
way—I think that I’ll have to get the electricity put inge 
Jack told him that he had just about the same sort of idea 
about it himself, and furthermore, that it had better be done 
P. D. Q. or there wouldn’t be many of the boys working there. 
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Well, time went on into days, weeks, and months, and still 
we had no electricity, when one day another of the boys, Eli 
by name, came over to “my lathe and said “Say, George, just 
keep a weather eye on the shipper handle of my machine. I 
am going over on the other side of the shop and there is 
going to be something doing around here in a few minutes. 
If things get too fierce, why stop them, but don’t do it before 
the “old man” sees it, if you can help.” I looked over to 
Bli’s lathe and saw that he had carefully placed the gas jet 
so that the flame was just under the shipper handle, and in 
a couple of minutes the handle began to smoke and finally 
a bit of flame started creeping up it; just about when the 
flame was up to the ceiling and 1 was thinking it time to 
stop it, the “old man” came tearing down the line, jumped 
up on the lathe and swiped his hands down the handle and 
put out the fire. Of course Eli showed up on the scene about 
then and innocently wanted to know what the trouble was. 
He told the boss that he thought he had that bloody gas far 
enough away so that there.was no danger of the handle 
catching fire, but it had always been a mystery to him that 
such things did not occur oftener. The old man did not say 
much except that we ought to be more careful, but I guess 
it started something going in his ‘‘think tank,’ for when, a 
few days later, another of the boys working at that same lathe 
accidentally (?) allowed the same thing to happen and the 
fire had even started in on the ceiling, the boss said: ‘Well, 
boys, this won’t happen again—lI’ve ordered the electricity 
put in this week.” And sure enough, a couple of days later 
the men were down there wiring the shop, and the day of 
gas was over in that place. M. A. CHENIST. 


AN ADJUSTABLE REAMER 


The reamer shown in the accompanying engraving differs 
in construction in some respects from any that the writer has 
ever seen, and it is such a good tool that it seemed worth 
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ary 


Reamer with Graduated Adjustment 


while offering a description of it for publication. The means 
of adjustment is clearly shown in the sectioned part of the 
elevation. The cutters are beveled to fit the taper of the 
sleeve A at their inner ends, and are forced out by the in- 
ward movement of this sleeve, which is threaded 12 threads 
per inch. The taper part is turned to an angle of 16 degrees 
40 minutes with the axis, and the end of the sleeve has 50 
graduations, as shown in the end view, which makes each 
graduation equal 0.001 inch increase in diameter across the 
cutters. A spanner wrench is used to turn the sleeves. The 
cutters are brought to a snug fit in the sockets by means of 
tapered pins B, which are driven into split holes in the cutter 
head. The reamer chosen for this description is used for 
reaming 714-inch holes. C. W. HEBERT. 

Nashua, N. H. 

PROVISION FOR THE ESCAPE}OF AIR IN 

PLUG GAGES 


While reading an article in the September number of Ma- 
CHINERY about plug and ring gages, I noticed that the im- 
portance of lightness was especially treated; this is indeed 
very important. Another important feature in connection 
with gage construction, which applies only to plug gages, is 
the provision for the escape of air when such gages are 
to be used in blind holes or those having closed ends. Of 
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course, in most cases where plugs are used such provision is 
not necesssary, aS the hole to be tested passes through the 
work, and therefore gives the air plenty of chance to escape; 
but once in awhile a hole has to be tested which is closed at 
one end. In this case the solid plug is rendered absolutely 
useless, and inside micrometers or calipers have to be used, 
as it is almost impossible to insert the plug before the hole 
is about 0.001 inch or more too large. This is because the 
air cannot escape, and I have been wondering why makers of 
plugs do not put a hole through the center, as shown in Fig. 
1, so that the air could pass through it. It need not be large, 


but should, of course, increase in size with the size of the plug. 
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Figs. 1 and 2. Plug Gage with Hole for the Escape of Air, and 
: Form for Large Gages 


Fig. 2 shows a good way of making large plug gages. They 
may be made in this style for sizes from one inch and up. 
Gages made in this way are light, which, as stated, is an im- 
portant feature, and besides, it is possible to tell with this 
form of gage if a hole is round or not, which may be impos- 
sible with a solid one. It is good practice to make one side 
of the gage with about 0.005 inch taper, especially when it is 
used for grinding, as it gives the user a chance to tell when 
he is near to the gage size. After a little practice, one will 
know just how much to take off by observing how far the 
taper part goes in the hole. A, NIELSEN. 

Cleveland, Ohio. 


DRILL PRESS CHUCK FOR ROUND OR 
FLAT STOCK 


A simple chuck for the drill press is shown in the accom- 
panying engraving. It is intended for holding round and 
square stock that is to be drilled, reamed or countersunk, 
and also for flat plates which are either round or irregular in 
shape. The round stock is held in the V’s and the flat stock 
between the pins G. Bar stock may be clamped between the 
jaws at H. The cast-iron base A is machined on the bottom 
and top, as are the faces H and the V’s. The part B is also 
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Drill Press Chuck that will hold Round or Square Stock or Flat 
Plates of Irregular Contour 
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of cast iron and it is a sliding fit on the shoulder bolts C. 
Bolted across the ends of these bolts is a machine steel piece 
D, % inch by 2%4 inches, having a 1-inch drilled and tapped 
hole to receive the clamping screw Z. This screw, which is 
1 inch in diameter, has its outer end squared to receive a 
wrench. The inner end, which is reduced to % inch, passes 
through a hole in plate F to which it is loosely riveted. Plate 
F is secured to the jaw with 7/16-inch countersunk screws. 
This chuck will also serve the same purpose as a vise. 
MACHINIST. 


QUICK-RELEASING NUT FOR JIG WORK 


The application of an efficient type of quick-releasing nut 
to a box drill jig is shown in the engraving. By referring to 
the sectional view, it will be noticed that the work is cen- 
tered by the nut A and located also by a knurled screw B. 
As there was a fairly large quantity of these pieces to drill, 
it was necessary to save time in every possible way. Pre- 
viously a hexagon-head screw was used for clamping, but in- 
sertion and removal of the work took much longer than it 
should have done. The idea then occurred to me of using a 
bayonet lock-nut the same as is employed for cutters on 
facing bars. The sketch shows a hexagon nut with two pins 
driven in diametrically opposite to each other. These pins 


RAILWAY MACHINERY 


pean oo, 


December, 1909 


FIXTURE FOR HOLDING COUNTERSUNK 
SCREWS 


As a number of 5/16-inch countersunk screws had to ba 
threaded right up to the head for a certain job, and as those 
in stock were only threaded about two-thirds their length, I 
made a fixture as shown in the illustration for holding them — 
while the die was’ used to cut the extra thread. As will be 
understood by referring to the plan view, the work was in- 
serted or removed from the fixture by swinging the top plate 
to one side. To prevent the screw from turning, a plug with 
a tongue fitting the slot in the screw head was inserted in 
the hole in the bottom plate. This plug, which is held by a 
set-screw, was made removable so that it could be replaced 
in case the tongue should twist off. ORIGINAL. 


SHEAVES FOR MANILA ROPE 


Very little is being written on rope driving in technical — 
papers, although this subject should be of almost universal 
interest to shop owners, etc., as the transmission of power by 
means of ropes has become an established fact. 

‘In a general inspection of catalogues of manufacturers of 
power transmission material, it would appear that very little 
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Jig equipped with Quick-releasing Nut that facilitates Insertion and Removal of Work 


fit into corresponding slots in the stud, and all that needs to 
be done to remove the work is to turn the nut half way 
around, when it can then be removed from the stud. This 
method of clamping thus saves the time which would be re- 
quired for screwing a clamping screw in and out. 

LORIENS. 


DESIGN OF TOOL CHESTS AND CASES 


As one looks over the mechanical papers of to-day he can- 
not help but notice the neat and compact design of tool chests 
that are being advertised and placed upon the market by 
enterprising firms. No doubt this design is the outgrowth of 
the call from young men who travel from one end of the 
country to the other partly.from curiosity to see this great 
republic and partly from a desire to gain wide experience, but 
who feel that the expressage on a chest the size of a small 
trunk is too large a drain on the pocketbook for the extra 
returns in wages received. When one starts to pack one of 
these modern tool chests, he cannot fail to be impressed with 
the fact that the tool manufacturing concerns are far behind 
the times in the designs of tool cases for such tools as mi- 
crometers, bevel protractors, height gages, and plain squares. 
In many instances the cases that come with such tools occupy 
the lion’s share of the tool chest and are many times left be- 
hind on this account. The writer would suggest that the 
makers of such tools place upon the market cases of a flexible 
type made of leather or other material that would answer this 
purpose and advertise the same in their catalogues or me- 
chanical papers, and he feels sure there would be a ready 
demand for them. JouHN F. WINCHESTER. 

Salem, Mass. 


Fixture for Holding Countersunk Screws while 
Extra Thread is being cut 


attention is given to the details of sheave construction; how- 
ever, next to the ropes, the most important detail is the con- 
struction of the sheave, as the best of ropes will be quickly 
put out of commission if the sheaves are not perfectly smooth 
as to grooves, well designed, etc. 

There seem to be three different angles used for grooves, 45, 
50 and 60 degrees, but the 45-degree angle appears to be the 
most generally adopted, and it will be found that this angle 
will give the best results for both the English and the Ameri- 
can systems of rope driving. It is contended by some that 
45 degrees for the English and 60 degrees for the American 
system is the most correct, but no sound argument has yet 
been made why the American groove should not be the same 
as the English system, or 45 degrees. 

The word “split,” where it is used in reference to sheaves, 
appears in many catalogues. A split wheel, as it is generally 
understood, is cast whole with cored slits; wedges are then 
driven in the cored slits-to split the wheel, and this gives frac- 
tured joints. This method is used for belt pulleys, but should 
not be used on sheaves. Sheaves, if not made solid, should 
always be cast in two pieces, the joints planed, the bolt holes 
drilled, reamed and fitted with finished bolts. Fig. 1 shows a 
sectional view of grooves as generally found in catalogues, 
for the English or multiple system. As generally shown, di- 
mension ¢ remains the same, whether the sheave is for one or 
more ropes. Section ¢ is made stronger than section f to 
avoid breaking in handling; but, for instance, take a sheave 
that is made for ten 2-inch ropes: Section ¢ will appear to 
be nicely proportioned, but for a sheave with two 2-inch 
ropes, this section will be all out of proportion with section f 
(see Fig. 2). Of course, section ¢ cannot fall below a certain 


December, 1909 


thickness, but there is also no reason for making it the same 
for any number of ropes. 

In laying out the grooves, we will find that for sheaves 
having six or more ropes, a certain standard for section ¢ 
will be all right, but for sheaves having less than six ropes, 
the dimensions given in the accompanying table will be more 
in accord with section f for sheaves up to 60-inch pitch diam- 
eter. Sheaves larger than 60-inch pitch diameter may have 


TABLE GIVING THICKNESS FOR SECTIONS t AND f FOR SHEAVES UP 
TO 60-INCH PITCH DIAMETER AND FIVE ROPES OR LESS 
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Fig. 1. Fig. 2. 
Size of Size of 
_ Rope t f Rope t f 
in inches in inches 
1 8 Ts 1} ae 8 
14 16 & 1} z 8 
13 4 8 2 it 8 


the regular thickness for section t, as shown in Fig. 1, as they 
become too heavy if the dimensions given in the table are 
used. 

Arguments, etc.,as to the advantages of rope driving, may be 
_ had from any manufacturer of Manila ropes. There is no 
doubt that for main drives, ropes have proved superior to 
‘belts, but for counter and machine driving, belts are still 
generally used. AUGUST WACKERMANN. 

- Pittsburg, Pa. 


CHNTER REST FOR DRIVING BOXES 


A machinist brought a pretty good shop kink to my notice 
the other day for laying out a set of driving boxes—one that 
saves a lot of time and trouble. In most shops when laying 
out a driving box the machinist fits a piece of wood in it to 
hold the center for his dividers. Instead of so doing, if the 
machinist will just slide the other box leg in between the 
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Simple Way of obtaining a Center Rest when Laying Out Driving Boxes 


sides of the box being laid out, as shown in the illustration 

he will have a good solid piece of iron, which is the ne 

height as the box, on which to lay off the center. As the 

boxes are heavy, they stay in place and the two can be laid 

out at the same setting, using one to hold the center for the 

other. A. G. JOHNSON. 
Two Harbors, Minn. 


A SPRING THREADING TOOL 


A tool designed for use in cutting master taps, screw gages, 
‘and other parts where accuracy is desired, is shown in the 
engraving. It has all the advantages of a spring tool and is 
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equipped with a removable cutter which can be sharpened 
and replaced without resetting. The principal advantage lies 
in the fact that the shape of the cutter may be ground to any 
desired degree of accuracy and no dependence need be placed 
on thread tools or gages bought in the market. The cutters 
are first rough turned, hardened, the hole lapped, and the 
faces ground parallel. They are then placed singly on a 


mandrel, and ground to the proper included angle and to a 
It will be noticed that the cutting edge 


perfectly sharp edge. 


BY 


| 
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Circular Threading Tool with Spring Holder which may be adjusted 
for Right- or Left-hand Threads 
1s not radial, but to give clearance, is ground on a line 3/32 
inch below, and parallel to the horizontal diameter. To securé 
the proper angle at this point, the center of the grinding spin- 
dle should be dropped 3/32 inch lower than the center of 
the cutter arbor, when grinding. If the cutter is to be made 
for U. S. S. or Acme threads, after grinding to a sharp edge, 
it is carefully measured on this diameter, the amount of flat 
calculated and subtracted therefrom, and the sharp edge re- 
duced to this dimension. The engraving plainly shows the 
construction of the holder, by means of which the cutter can 
be tilted for right or left-hand threads. The lip of the cutter 
should be horizontal and the height of the lathe centers. 
T. CaIN. 


HEAVIER TOOL-POSTS FOR SHAPERS 


Some of the so-called high-duty shapers are equipped with 
rather insignificant looking tool-posts, as shown in Fig. 1, 
having screws entirely too small for holding the tool. The 
tool-post screw for 18-inch shapers and over, where a single 
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Fig. 2 


Fig. 1 


Figs. 1 and 2. Light Form of Tool-post found on some Shapers, 
and Suggested Change 
screw is used, should be at least 1 inch in diameter (instead of 
54 inch) as shown in Fig. 2. The tool-post can then be de 
pended upon to hold the tool right where it is wanted. 


Brighton, Mass. F. RATTEK. 
* * * 


PROTECTING POLISHED STEEL WORK FROM RUST 


Polished steel work may easily be protected from rust by the 
application of the following compound: 


eee eee eee eee eee eee eee ee eeeeee 


Ce 


The two ingredients are melted together and stirred until 
cold. The rosin prevents the mass from becoming rancid and 
also acts as an air-tight film. If rubbed upon a polished steel 
surface, even very thinly, it effectually preserves and pro- 
tects the polish. It is easily removed by gasoline or kerosene. 
—Brass World. 
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HOW AND WHY 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details and name and address. 
and will not be published 


DEEP HOLE CALIPERS 


J. W. M.—I have to determine the size of a hole at the 
bottom of a 4-inch bore about 12 feet long. What is the best 
means of accurately: calipering under such conditions, using 
either a standard measuring device or home-made contrivy- 
ances? 

A.—The best means depends on the character of the work, 
and the degree of accuracy required. The question is referred 
to our readers for suggestions. Descriptions of deep-hole cali- 
pering devices will be acceptable. 


OILING MACHINE PARTS WHEN ASSEMBLING 

G. B. D.—Should a taper pin be oiled before driving it 
home? 4 

A.—A taper pin should be oiled before driving home, and in 
fact almost all ordinary machine parts should be lubricated 
before assembling whether they are pins, bolts, screws or 
other members. If a taper pin is oiled before being driven 
into place, it can be put into place with lighter blows, and 
will be less likely to work loose than if put in dry. 


SETTING A THREAD TOOL FOR THREADING TAPER TAPS 


A. B. C.—Should a thread tool be set square with the tail- 
stock spindle or square with the surface of the taper when 
cutting the thread of a taper tap, assuming the work is done 
in a lathe provided with a taper turning attachment? 


A.—The tool should be set square with the tailstock when 
threading a taper tap in a lathe provided with a taper attach- 
ment. The rule is to set the tool square with the center line 
of the tap. If the threading is done with the tailstock set 
over, the tool may be set square with the surface of a straight 
arbor of the same length of the tap, held between the centers. 


TO CALCULATE THE WEIGHT OF HEXAGON BAR STOCK 

G. V.—Please give a rule for calculating the weight of hexa- 
gon bar stock. 

A.—Square the thickness of the stock across the flats and 
multiply by 0.866, and the area thus obtained by the length, 
to obtain the volume. The yolume, in cubic inches, multiplied 
by the weight of a cubic inch of the material is the weight. 
Example: Suppose that the weight of a steel hexagon bar 2 
inches across flats and 12 inches long is required; 0.866 x 
2’? X 12 = 41.568, which multiplied by 0.283 pound, the weight 
of one cubic inch of steel equals 11.76, the weight of the bar, 
in pounds. 


WARPING OF PUNCHED COLD-ROLLED PLATE 


F. G. S.—We make a number of 1/16 inch thick cold-rolled 
10- by 14-inch sheet steel plates with about sixty 1-inch 
holes, punched or drilled. We have tried both drilling and 
punching but the plates have sprung and buckled to such an 
extent as to make their use impossible. We have tried rolling, 
peening, heating and laying between heavy cold plates, but 
all to no avail. Can you suggest a remedy for our trouble? 


A.—The difficulty is one that you probably cannot over- 
come with the material used unless it is annealed before 
drilling or punching. Cold-rolled stock is in a state of stress 
due to the cold finishing process. The surface is in a state 
of compression and the interior in a state of tension. A cold- 
rolled bar or plate remains straight so long as the interior 
and exterior forces are balanced as they were when leaving 
the rolls, but if metal is removed from the surface a change 
of shape immediately results. This will be observed in turn- 
ing cold-rolled shafting or cutting long keyways in same. 
When you punch or drill holes in the plate, the interior and 
exterior stresses readjust themselves with the resulting change 
in shape noted. You must carefully anneal the plate before 
punching or drilling, or use some other material. 


PROBILEM IN METAL SPINNING 


R. L. C.—1 have to do the job of metal spinning, shown in 
Fig. 1, and am doubtful as to the best method to follow in 
spinning this shape. The shell is to be 20 inches diameter, 
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6 inches deep, and 0.060 inch thick. The metal to be usedé 
is zine, 

A.—This is an interesting metal spinning job, and not a. 
particularly difficult one. The shell can be best spun with 
the aid of two spinning forms, such as are illustrated in 
Figs. 2 and 3. These forms should be made of kiln-dried 
maple if there are comparatively few shells to be spun. If 
there are many, the form should be made of cast iron. Fig. 2 
shows the first form to be used, which conforms to the outside 
of the shell as far as the centers of the spherical ring. Beyond 
these points, the form is straight. The blank to be spun is 


placed as indicated by the dotted lines, and follower No. 1 is 
used to hold the work against the form. The chief trouble 
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Fig. 1. 


will be met in properly starting the shell, because of the. 
small follower that must be employed. However, follower 
No. 2 may be substituted after working the metal back against 
the form a few inches, and as this gives a better grip on the 
shell, there will be no further danger of slipping. After spin- 
ning the zine shell to the shape of the first form (Fig. 2) it 
will probably have to be annealed, but this can only be: 
determined by trial. In annealing zinc, the flame should not 
be allowed to touch the metal. The half completed shell is 
then put on form No. 2 shown in Fig. 3. It is an easy matter 
to spin the metal around to complete the are. The dotted line 
shows the position of the shell before starting the last part 
of the spinning. Of course, it will be understood that the 
shell must be trimmed several times during the spinning, and 
if the trimming is frequently done, a well-shaped shell should 
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Fig. 2 Fig. 3 


result. For spinning on form No. 2, follower No. 3 must be 
used. Hither beeswax or soap should be frequently rubbed 
over the work while spinning. If it is necessary to cut out. 
the center, it can be done before removing the shell from 
the last form by simply removing the follower and using a. 
diamond point tool, or in large product work the swivel cut-- 
@r will work well. The shell will cling to the form without 
the follower. The spinning speed should be from 800 to 1,000: 
RPM: 


e * * 


Considerable attention is given by the German technical’ 
institutions to the science of aeronautics. A bill has been 


- introduced in the Diet of Wiirtemburg, asking for $2,250" 


yearly for a chair in aeronautics at the Stuttgart Technical 
University. The government also announced that a sum of 
$12,000 has been offered privately for the purpose of estab- 
lishing a laboratory for aeronautics in connection with this: 
chair. 


NEW MACHINERY AND TOOLS 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP 


BECKER FRICTION FEED VERTICAL MILLING 
MACHINE 


An interesting type of vertical milling machine, embodying 
some radically new features, has recently been brought out 
by the Becker Milling Machine Co., Hyde Park, Boston, Mass. 
This machine will be built in four sizes, known as Models 


Fig. 1. Side View of Friction Feed Vertical Milling Machine, built by Becker 
Milling Machine Co., Hyde Park, Mass. 


A, B, C and D, respectively. The accompanying half-tone illus- 
trations show the model A machine, and the description 
applies in particular to this size; but all the sizes to be built 
embody the same features, with slight modifications in such 
mechanisms as the back-gearing, gear boxes, etc., which, of 
course, on the different sizes are made to suit the require- 
ments for, and capacity of, each machine. Fig. 1 shows a 
side view of the machine and Fig. 2 a rear view, exhibiting 
some of the important features of the feed mechanism. 
Main Spindle Drive 

The main drive of the machine may be either by means of 
a three-step cone pulley as shown in Fig. 1, or by a constant 
speed single pulley drive, the power being obtained directly 
from an electric motor or from a pulley on the line shaft. 
When the single pulley drive is employed, a gear box of 
simple design and similar in principle to the’feed gear box, 
which will be described later, is made use of in order to 
obtain the required speed variations on the driving pulley of 
the machine, which is belted directly to the pulley on the 
vertical spindle. This gear box provides for five speed 
changes. The machine shown is not provided with back- 
gearing, but if required, back-gearing arranged practically on 
the same principle as that of a lathe, and enclosed in a very 
compact gear box placed immediately beneath the pulley on 
the vertical spindle, is provided. The back-gearing for the 
model A machine is of the regular type, and for the larger 
sizes, of the double type, so that by means of the back-gearing 
and a gear box on the main driving shaft, 10 speeds on the 
model A machine and 15 speeds on the larger sizes may be 


obtained. Five of these speeds are obtained without the back- 
gearing, using open belt drive. 

As is clear from the illustrations, Figs. 1 and 2, the 3-inch 
belt from the driving pulley at the bottom of the column 
passes over two idler pulleys. These pulleys, as is seen in 
Figs. 2 and 3, are mounted on the hubs of large friction disks 
that operate the feed mechanism which will be described 
later. The spindle speeds obtainable by the gear box when 
the constant speed pulleys run at 405 revolutions per minute— 
the speed recommended by the makers—are 80, 120, 180, 270 
and 405 revolutions per minute. If it be desired to obtain 
higher speeds than these, a two-step cone pulley may be pro- 
vided on the machine, and two pulleys of the required size 
placed on the line shafting. By this simple means another 
five speeds may be obtained of 150, 225, 335, 505 and 760 revo- 
lutions per minute, without resorting to back-gearing. 

The column is cast in one piece, so as to insure rigidity. 
The vertical movement of the spindle head is obtained by 
means of a hand-wheel on the side of the machine, as shown, 
The spindle is hardened at the main bearing, and finished by 
grinding. The bearing boxes are made of bronze, and provided 
with simple means of adjustment. The head is cylindrical, which 
insures perfect alignment, and is provided with a micrometer 
stop gage, placed, as indicated in Fig. 5, in the slot at the 
front of the column of the machine. The graduated collar 
of this stop gage is of large diameter, so that each gradua- 
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Fig. 2. Rear View of Becker Milling Macnine, showing Friction Feed 


tion corresponding to 0.001 inch is nearly 1/16 inch wide. 
This makes it possible to obtain very accurate adjustments 
without difficulty. At the lower end of the slot in the column 
a small projection or shelf is provided, on which can be 
placed circular gage blocks about 114, inch in diameter, care- 
fully made to standard thickness. By means of these gage 
blocks it is possible to bring the head down any definite 
amount; for instance, if it be required to bring the head down 
exactly three-quarters of an inch after one cut has been made 
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over the work in the machine, the micrometer stop is first 
brought against a %-inch gage block placed on the shelf or on 
the top of other gage blocks, and when the first milling cut 
has been completed on one lever, the %-inch gage block is 
removed and the head brought down until the stop rests 
against either the shelf or the remaining gage blocks, and 
the work is completed. By different combinations of gage 
blocks it is possible to obtain close measurements for all 
movements of the head. If it is required to move the head 


>= 
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Fig. 3. Friction Feed Disks and Mounting of Idler Pulleys 


only a few thousandths of an inch, the stop, of course, is 
brought against the gage blocks and then the graduated collar 
is turned the amount required, to raise or lower the head. 


Friction Feed of the Machine 


The distinctly novel and, without doubt, the most interest- 
ing feature of the machine is the friction feed drive. This 
drive may be defined as being a positive friction feed, inas- 
much as the belts on the driving pulleys of the machine will 
slip or be thrown off their pulleys before the friction feed 
will cease to operate even on the heaviest cuts. This is due 
to the ingenious arrangement of the friction disks and the 
manner in which the pressure is applied to them. It will be 
noticed in Figs. 2 and 3 that springs are provided on the 
ends of the studs on which the friction disks are mounted, 
these springs tending to add to the pressure on the friction 
roller, but it has been found that by the arrangement em- 
ployed these springs are unnecessary and can be removed. 
The pressure is furnished entirely by the driving belt passing 
over the idler pulleys, which are mounted on shafts placed at 
an angle upward and backward with the horizontal, as indi- 
cated by. the position of. the friction disks at the ends of the 
pulleys in Fig. 2. This angular arrangement produces an 
inward pressure of the belt, on the idler pulley, which, in 
turn, is transmitted to the friction disks and used for obtain- 
ing the required pressure on the friction roller. 

As there are two idler pulleys both placed at corresponding 
angles and the belt passes over both with practically the same 
tension, the drive is balanced, and the difficulty with friction 
drives usually encountered—that of providing adequate thrust 
bearings—is eliminated. The angle of the friction roller is 
10 degrees on each side, it having been found that with the 
arrangement used this angle will produce the greatest pressure 
and the most efficient transmission of power to the feed mech- 
anism. The idler pulleys are conical, being about one-half 
inch larger in diameter at the outside end than at the end 
abutting against the friction disks. This feature throws the 
belt further out on the idler pulley when running at high 
speed, due to the centrifugal force, and this in turn tightens 
the belt and increases the belt tension, at the same time 
increasing the pressure on the friction disks and roller. 
Thus, the higher the speed or the heavier the cut, the greater 
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the belt tension, and the more powerful the friction drive 
mechanism. ; 

A line drawing, illustrating in a general way the arrange- 
ment of the idler pulleys and friction disks, is shown in Fig. 
3. The idler pulleys, as shown by the sectional view, are not 


cast in one piece with the friction disks, but are fastened to ~ 


the disks by keys and set-screws, the friction disk being pro- 


vided with a long hub for this purpose; the hub is provided 


with ample means for lubrication. 

An interesting feature, and one of extreme importance in 
a friction drive, is the method used for fastening the leather 
to the cast iron friction disks; one of the chief difficulties of 
friction drives in the past has been the trouble met with in 
the loosening of the leather from the disks. A common 


method employed has been to first attach one disk of leather 


to the cast iron disk by means of small pins or rivets, turn- 
ing off the rivet heads level with the surface of the leather, 
and then attach another thickness of leather, by means of 
leather cement, to the one fastened to the cast iron disk. 
This means of fastening gave no trouble as long as the 
leather was kept free from oil, but as the leather in any 
friction drive, in order to transmit power efficiently, must be 
kept soft and pliable, and, therefore, must be oiled occasion- 
ally, the oil would dissolve the cement, and the leather disk 
would become loose. 

In the construction used in the friction feed disks on the 
Becker milling machine, no cement is used between the leather 
and the disk, and therefore the required amount of lubrica- 
tion can be supplied to the leather without any danger of 
interfering with the durability of the drive. The cast iron 
disk is provided with a number of concentric grooves of a 
dove-tail shape, as shown in section in Fig. 3. The leather, 
cut into segments, is pressed into these grooves, where it is 
held very firmly on account of the shape of the groove. When 
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Fig. 4. Construction of Gib for Milling Machine Knee Slide 


the pressure is applied to the disks against the friction 
roller, it is evident that the leather is still more firmly 
pressed into the dove-tail, so that the heavier the feed is, the 
firmer is the grip between the leather and the cast iron disks. 
The friction roller is adjusted up or down as required for 
different feeds by means of the small hand-wheel or spider 
shown in Fig. 2 at the back of the column. On the end of 
the shaft of this spider is a small pinion engaging with rack 
teeth on the sleeve of the vertical feed shaft. The power from 
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the vertical feed shaft is transmitted to the feed gear box 
shown in Figs. 1 and 2 by means of worm and worm-gear. 
The feed gear box is of a very simple construction. It is 
operated by means of the handle on the top, and by the push 
pin on the side of the gear box shown projecting outside of 
its bearing. By means of this gear box five variations in 
feed can be obtained without varying or changing the loca- 
tion of the friction roller. One of these feeds is obtained 
without any of the gears in the gear box proper running, but 


Fig. 5. Becker Milling Machine with Improved Rotary Milling Attachment 


by connecting the horizontal feed shaft directly with the 
telescoping shaft leading to the table. In this way the loss 
of power incident to transmitting the motion through a great 
many gears is avoided, and the feed is brought to the table 
in as direct a manner as possible. By the combination of 
the friction feed disks and the gear box it is possible to ob- 
tain all feeds on the machine between 0.003 inch to 0.067 
inch per revolution of the cutter. This refers to the model A 
machine. On the model B machine feeds can be obtained 
from the same minimum of 0.003 inch up to 1% inch per 
revolution of the cutter. 

The design of the gear box is novel, and it differs in con- 
struction from the ordinary type in important details. Instead 
of using a sliding gear or tumbler moving back and forth on 
the tumbler shaft, the whole tumbler shaft moves by means 
of the push pin shown. It is placed in bearings on the out- 
Side of the gear box, thus making lubrication very easy. AS 
there are no interior bearings to oil, there is no need of a 
complicated lubricating arrangement with oil tubes leading 
to the various bearings on the inside of the gear box. 

The power of the friction drive is well exhibited by the 
fact that the machine will take a cut in cast iron 1/16 inch 
deep with a feed of 1/16 inch per revolution of the spindle, 
with a six-inch cutter. The larger sizes, of course, will per- 
mit of proportionally heavier cuts. 

Another new feature of the machine is the arrangement of 
the knee slide. Instead of having a knee provided with a 
dove-tail slide, and the dove-tail on the column of the 
machine, the order has been reversed, and the column of the 
machine is provided with a dove-tail slide, the dove-tail being 
on the knee. This in combination with the arrangement 
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shown in Fig. 4 for adjusting the dove-tail slide and binding 
the knee when required, makes it possible to obtain a con- 
struction without any loose gibs. The piece A, Fig. 4, is 
made a very close fit in the groove in the column at B. In 
order to adjust the slide properly for the dove-tail on the 
knee, the adjusting screws C are used, which bear against 
the face D of the column, as shown. When the proper ad- 
justment has been obtained it is permanently retained by 
tightening the gib screws or binding screws #. When it is 
desired to lock the knee to the column of the machine, the 
clamping screws F are tightened, which then spring the gib 
between the adjusting screws C a very small amount, enough 
to hold the knee rigidly in pesition. This method of binding 
insures perfect freedom from change in alignment, and is 
considered by the builders as a very important improvement 
in milling machine design. The knee is made with a double 
wall box construction and is thus unusually heavy and rigid. 


Mechanism for Stopping and Reversing the Table 


In the front of the machine in Figs. 1 and 5 is shown a new 
and interesting mechanism for stopping and reversing the 
table at the end of its travel. Stop dogs are provided as 
usual, operating a mechanism shown in the center of the 
saddle. By manipulating the two plungers on each side of 
the central reversing disk, it is possible to either have the 
machine move constantly back and forth automatically, or 
to have it stop at the end of its travel to the right or at the 
end of its travel to the left. The manipulation of the plung- 
ers can be made during any part of either the forward or 
the backward stroke; the machine will stop first when it 
comes to the end of its stroke at either the right or left, 
according to which one of the plungers is manipulated. The 
central reversing disk is provided with a spring arrangement 
which throws it over rapidly to either side as soon as the 
stop dogs have moved it over a certain amount; a pitman 
connects the disk with a handle which operates the clutch 
between the two bevel gears used for reversing the table. 
This makes a very simple arrangement which is exceedingly 
handy and useful. 

The table of the machine is provided with a cover which 
protects the top of the saddle from chips and dirt whenever 
the table is moved to extreme positions either to the right or 
left. This cover does not telescope, but consists of a leather 
shield with a sheet iron hook at its end, which holds it to 
the end of the saddle when the end of the table passes by 
this point. The other end of the leather cover is rolled up in 


Fig. 6. Rotary Milling Attachment Removed from Table, in order 
to show Details 
a manner similar to that of an ordinary shade. The same 
arrangement is used back of the table between it and the 
column, in order to protect the knee and the working parts 
contained in it from the chips when the table is moved out- 
ward. 
Drive for the Rotary Milling Attachment 

Another improvement which has been introduced on this 
milling machine relates to the drive for the rotary milling 
attachment shown in place on the machine in Fig. 5, and in 
detail in Fig. 6. In the previous types of the Becker milling 
machine, the rotary attachment was driven through a gear 
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box placed on the right-hand end of the milling machine 
saddle, the power being obtained through the regular tele- 
scoping shaft. In this machine, as shown very clearly in 
Fig. 5, the power for the rotary attachment is obtained 
through an independent telescoping shaft connected directly 
with the regular feed gear box. In Fig. 6 the attachment is 
shown by itself, removed from the machine; A is the handle 
which operates the clutch between the two bevel gears, by 
means of which the motion of the rotating table is reversed. 
The shaft D on which these two bevel gears are mounted is 
connected by bevel gearing with the worm-gear shaft H, from 
which the power is transmitted to the rotating table through 
worm and worm-gear. The motion is automatically thrown 
out by means of the dog shown on the rim of the rotating 
table, which operates the lever mechanism indicated and re- 
turns the handle A to a central position. The worm can be 
thrown out of engagement with the worm-gear by operating 
handle B, and when either thrown in or out of engagement 
the attachment is locked in position by the binder C. This 
arrangement has the advantage of being easily removed from 
the table of the machine, it being necessary only to loosen 
two bolts and slide it off. When required, the rotating table 
can be locked in position by handle F, and regular straight 
milling can be performed without removing the attachment. 


General Remarks 

In general, throughout the design of this machine, gears 
have been eliminated wherever possible. Mr. Becker, who is 
responsible for the design, considers that entirely too much 
power is lost by driving through the usual type of gear boxes, 
and also in obtaining feed changes through gear boxes. For 
this reason the drive of this machine is so arranged that 
even when a gear box is introduced, one set of speeds can be 
obtained without using the gears in the gear box; and by 
means of the friction feed, a wide range of feeds can also be 
obtained directly, without introducing the gears in the feed 
box. Even when the gears in the feed box are running, a 
maximum of two sets of gears are in engagement at a time, 
so that the losses due to the gearing are a minimum. The 
direct friction feed, when arranged as in these machines, is 
more positive even than a gear feed, because there is no back 
lash or unsteady, intermittent motion, as is likely to be the 
case when the gears get badly worn. As the idea of geared 
driving heads and speed of gear boxes has been carried rather 
to its extreme in some recent designs, it is all the more in- 
teresting to note the efficiency which can be obtained by return- 
ing to the older idea of using belt drives in as large a measure 
as possible. By means of a wide driving belt, large pulleys 
and high belt velocity, all the power of the regular gear- 
driven machine can be obtained in an open belt drive, and 
the present machine will do milling jobs for which the back- 
gears would ordinarily be used, without throwing in the back- 
gearing. This machine, therefore, is an interesting develop- 
ment in machine tool design, and will undoubtedly be re- 
ceived with considerable interest by the mechanical trade. 


MACHINE FOR SHERARDIZING OR DRY 
GALVANIZING 


The process of galvanizing metal products by the dry or 
sherardizing method has been previously described in MACHIN- 
ERY (see article on the subject in the August, 1908, number). 
It consists, in brief, in packing the articles of iron or steel 
to be galvanized in air-tight drums with the impalpable pow- 
der swept from the flues of zinc smelters. This powder 
(known to commerce as zinc dust) consists of particles of 
metallic zinc, about 0.00002 inch in diameter, coated with a 
layer of zinc oxide. When the work thus packed is heated for 
the proper length of time to a temperature of 800 or 900 de- 
grees, it is given a lustrous gray coating of zinc. Appar- 
ently the zinc dust remains as it was before, the action being 
somewhat of a mystery. In reality, however, the dust has 
parted with metallic zinc and it gradually deteriorates, though 
it may be used over and over again for months. 

The apparatus for sherardizing shown herewith is the in- 
vention of Albert F. Schroeder, and is built by the Globe Ma- 
chine & Stamping Co., of Cleveland, O. This firm established 
the first commercial sherardizing plant in the country, de- 
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signing practically all its equipment for the purpose. Its ex- 
perience in this work has been applied to the machine here 
shown, with the result of great improvement in efficiency and 
economy over the methods originally followed. 

The most important improvement is in the provision made 
for rotating the drums in which the work is subject to action 
of the dust. Three of these drums, as shown, are mounted 
on a car, which can be pushed bodily into the heater. The 
constant agitation of the work and the dust together brings 
them into contact at every point of their surfaces, packing 
the zinc down into the interstices of chains or into the finest 
threads of bolts and screws. Where this rotating or tumbling 
is not resorted to, there are parts of the work which are lia- 
ble to escape galvanizing on account of being in contact with 
each other, to the exclusion of the zinc. 

The rotating of the drums also expedites the process by 
bringing new dust into contact with the work. It also assists 
in bringing the interior up to the same degree of heat as the 


Schroeder Machine for Dry Galvanizing 


oven, by continually bringing new hot dust from the walls 
to the cooler interior. This shortens the time required, as 
zinc dust is naturally a poor conductor of heat. For the same 
reason, the interior temperature tends to keep the same 


throughout the whole area, enabling the operator to control — 


the process better than under the old conditions. 

As may be seen the drums are rotated by worm gearing. 
The contents are shoveled into them through the opening 
made by removing a flat plate on top. To empty the drums, 
they are revolved half way round. The emptying takes place 
over a bin provided with a screen top, which allows the dust 
to fall through, leaving the work clear on top. The dust- 
hood shown is dropped over the machine during this empty- 
ing process, preventing its escape into the room. The dust- 
hood and bin are, of course, located outside the oven, from 
which the car is removed previous to tumbling. 

The sherardizing process has been adopted by some of the 
largest electrical and other concerns of the country, and has 
been in successful use for several years in foreign countries. 


WELLS POLISHING AND FINISHING LATHE 


The polishing and finishing lathe shown in the accompany- 
ing half-tone illustration is built by the F. E. Wells & Son 
Co., Greenfield, Mass., and is designed for all kinds of light 
work, such as polishing, burring, etc., on pieces which can 
be heid in a spring or collet chuck. As indicated in the illus- 
tration, the chuck is opened by a foot lever, which at the 
same time shifts the belt to the loose pulley and applies a 
friction brake for stopping the machine immediately. When 
the pressure on the foot lever is released, a spring shifts the 
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belt back again to its driving position on the tight pulley, 
and the chuck, at the same time, is closed. This arrange- 
ment makes it possible for the operator to have both hands 
free for handling the work. 

The general dimensions of this machine are as follows: 
The length of the bed is 42 inches; the swing over the bed, 


Polishing and Finishing Lathe, built by the F. E. Wells & Son Co., 
Greenfield, Mass 


il inches; and the capacity of the chuck from 1% to 2 inches. 
The width of the driving belt is 2 inches, and the weight of 
the machine complete is 325 pounds. 


NO. 1 TILTED TURRET SCREW MACHINE 


In the department of New Machinery and Tools in the July, 
1909, number of Macurnery, we described in some detail the 
design and construction of the ‘‘tilted turret’? screw machine 
made by the Wood Turret Machine Co., of Brazil, Ind. The 


Fig. 1. No. 1 Size Tilted Turret Screw Machine 


turret slide of the machine then illustrated was operated by 
a pilot-wheel. The accompanying illustrations show a smaller 
size of this machine of the same general design, but provided 
with a lever feed. 2 

Fig. 2 shows this lever feed to best advantage, and illus- 
trates as well the novel points of its construction. A rack 
and sector movement is used. The lever and sector form one 
piece, and the latter meshes with a rack secured to the turret- 
slide. With the usual construction on small size screw ma- 
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chines, the lever is pivoted to the slide, and is connected to 
the slide bed by a link or swiveling post. Under these condi- 
tions a changing leverage results, which requires the opera- 
tor to exert more power at the start and finish of the stroke 
than in the middle. The arrangement shown in Fig. 2, how- 
ever, permits the operator to exert the same pressure against 
the work at all parts of the stroke, allowing a much greater 
effective length of motion, so that longer cuts can be taken 
than on other machines of the same capacity. 

The general construction of this machine is the same as 
with the designs previously illustrated. The tilting turret, 
from which the machine takes its name, will be readily rec- 
ognized. It allows the stock to pass into or directly through 
the turret head, the center bolt being bored to permit this. 
When projecting through, the stock passes out through one of 
the auxiliary holes in the lower half of the turret in the rear, 
without interfering with tools clamped in the rear position. 
The construction has other incidental advantages as well. 
The strain on the center bolt is minimized, since the angular 
setting of the turret applies a part of the thrust directly 
onto the slide, doing away with the tipping occurring with the 
old style high turret. Furthermore, the construction permits 
the use of die heads or box tools of larger diameter than on 
other machines of the same capacity and the same swing. 


Fig. 2. Lever Feed of No. 1 Tilted Turret Screw Machine 


Other features of this design that should be noted are the 


-provision for lining the turret holes horizontally and verti- 


cally with the spindle, the provision of independent stops for 
each hole in the turret, and the arrangement for throwing out 
the indexing mechanism when only one hole in the turret is 
to be used. The lock pin holes are bushed so that any wear 
that may occur can be taken care of by rebushing the holes. 

The machine here shown is the No. 1 size, having an auto- 
matic bar chuck capacity of % inch. It is provided with 
an automatic stop feed. This tool may be seen in operation 
at the demonstration shops of Hill, Clarke & Co., in Boston 
or Chicago, or at their branch offices in New York, Phila- 
delphia and Cleveland. 


BAKER BROS. NO. 0 CYLINDER BORING 
MACHINE 


The illustrations herewith presented show the well-known 
drilling machine made by Baker Bros., of Toledo, O., in a 
design especially adapted to automobile cylinder boring. This 
machine is the smallest member of a line which includes five 
sizes and types of single, double and four-spindle machines. 
This particular one is designed for boring small cylinders, 
being rated for diameters up to 334 inch and depths up to 8 
inches. This is its range with maximum production, but it 
will easily bore much larger diameters, as it is provided with 
an unusually powerful spindle driving mechanism. 

A distinctive feature of the machine is the provision made 
for employing boring bars of nearly the full diameter of the 
cylinder being bored. It is this. feature which accounts for 
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the large output of which the machine is capable. The bar is 
driven from the spindle by a tongue and groove joint as 
shown. It has a bearing in a housing bracket, which is 
secured to the front of the machine, and carries a bronze 
bushing fitted to a taper seat. This provides adjustment for 
the bearing of the hardened boring bar, which is thus held 
so closely that there is no danger of its following the cored 
hole. 

It is customary to set these machines up in gangs of three 
or four units. Where the cylinders are reamed, they are 
roughed under the first spindle, straightened under the sec- 
ond and reamed under the third. When two cuts only are 
taken before grinding, the cylinders are roughed in the first 
and third spindles and straightened in the second and fourth. 
The method of handling the work is such that the cylinders 
may progress from one spindle to the next without interrup- 
tion for rough boring, straightened boring and reaming. The 
design is such as to adapt the machine to the boring of sin- 
gle cylinders, twin cylinders, or four cylinders ‘‘cast in block.” 
The engravings show the machine with a fixture for holding 
an unusual type of open end cylinder. 

In regard to the general design of the machine, it may be 
said that it is adapted to high speeds and feeds. All shafts 
are ground, and all bearings are bronze bushed. Most of the 
gears are of steel, hardened where necessary, and run in 
a bath of oil. The machine swings 12 inches from the center 
of the spindle to the frame. It has 8 quick change geared 
spindle speeds, and 12 changes of geared feeds. A single belt- 
drive is provided, the design of the machine being such that 
it may be belted directly to the line-shaft, allowing a number 
of them to be placed side by side to form gangs of any re- 
quired number of units. The weight of the machine is 3,500 
pounds and the floor space occupied is 3 feet, 6 inches square. 


Fig. 1. 


Baker Automobile Cylinder Boring Machine 


The makers of this tool have kept in close touch with auto- 
mobile work from the beginning, and are prepared both to 
design and build tools and fixtures for use in machines of 
this type, or, if preferred, they will give their customers the 
benefit of their experience in this line in the way of sugges- 
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tions. When required, special attachments for boring, facing 
and tapping the seats of automobile cylinders will be fur- 
nished. With these attachments, either two or four tools can 


Fig. 2. Side View, showing Single Pulley Drive, Boring Bar Support, etc. 


be carried by each spindle, thus materially increasing the — 


capacity of the machine. 


P. S. ANROS CO.’S BEAM COMPASS 
Every draftsman has experienced the need of a light, con- 
venient beam compass that can be quickly and accurately 
adjusted and still be rigid enough to insure good work. The 
P. S. Anros Co. of North Tonawanda, N. Y., have met this 
demand by putting on the market a very neat and convenient 
instrument of this kind. It is the acme of simplicity,’ inex- 


An Inexpensive but Practical Beam Compass 


pensive, and at the same time a tool that is thoroughly prac- 


tical. 
opposite ends of the pen and pencil for the needle points, so 
that either pen or pencil is instantly available by turning. 
the instrument over. The adjustment of the sliders, which 
carry the pen and pencil along the beam, is particularly 
smooth, making it possible to set the compass as accurately 
as with some of the more expensive instruments. These 
sliders are simply spring steel bands that fit the wooden beam 
closely and retain their position by friction. Both pen and 
pencil are easily adjusted vertically, and they, like the sliders, 
are held in place by friction. Undoubtedly, draftsmen in need 
of a beam compass will find this a very handy addition to 
their set of instruments. The price of the tool is one dollar. 


The construction is such that use is made of the — 


pete: 


the driving of the work. The broad base 
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S. E. HORTON FOUR-JAW INDEPENDENT 
CHUCKS 

The S. EH. Horton Machine Co., of Windsor Locks, Conn., has 
entered the chuck field with the line of four-jaw independent 
chucks herewith illustrated and described. This type of chuck 
possesses certain advantages for general work. The jaws are 
reversible by simply running them out and turning them end 
for end; the independent control of the jaws makes it possible 
to handle a large variety of rough forgings, castings and 
pieces of irregular outline; and it permits as well, the truing 
up of finished work to run with any desired degree of 
accuracy. 

In addition to these general qualifications, this design has 
special advantages of its own, which fit it to meet the three 
prime requirements of a good independent chuck—namely, the 
requirements of strength and gripping power, durability, and 
workmanship. These advantages are derived largely from 
the improved proportions given the jaws and screws, as shown 
in detail in Figs. 5 and 6. 


Figs. 1 and 2. Front and Rear Views of the S. E. Horton Four-Jaw 
Independent Chuck, 18-inch size 


The strength and stiffness of the mount- 
ing provided for the jaw are shown clear- 
ly at the right of Fig. 6. A plain T-slot 
is cut in the face of the chuck in place of 
the usual tongued groove construction 
shown at the left of the engraving. A 
glance will explain the advantage of this 
arrangement in the matter of the resist- 
ance of the jaw to the lateral thrust 
(shown by the arrow) imposed on it by 


and liberal bearing surface give, also, 
unusual strength and long life to the 
jaws and slides. 

A further advantage of this form of jaw 
is that it permits the use of a screw oft 
unusually large diameter (114 inch for 
the 10-inch chuck and 11% inch for the 
15-inch size). This screw, as shown, has 
a complete half bearing in the jaw, bring- 
ing the tightening strain more nearly in 
line with the work than the usual construction allows. 


work. In addition it 
should be noted that 
three bearings are 
provided for the 
screw, all of them on 
turned diameters, no 
reliance being placed 
on the threaded sur- 
face as a journal. 
This greatly increas- 
es the durability at 
a point where dura- 
bility is very neces- 
sary. The thrust is 
so taken up on these 
bearings as to distribute the strain properly through the chuck 
body. The shell cannot break out at the end of the screw. 


Fig.5. The Broad Based Jaw and Large Screw 
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It will be seen that the socket for the wrench is formed in 
stock of the full root diameter of the thread, thus giving the 
maximum size and strength at this important point. 


Machinery,N-Y. 


Fig. 6. Comparison of Jaws and Screws in Old and New Designs 


As a result of this increase in the stiffness and dura-. 
bility of the jaw and screw, a much heavier clamping 
strain can be exerted without danger of breakage or 
excessive wear. For this reason, wrenches of much 
greater leverage than usual can be, and are, provided. 
The construction also permits the extension of the jaws 
for one-third of their length outside of the body, giv- 
ing an increased capacity. This extended diameter is 
11 inches for the 10-inch size, and 1614 inches for the 
15-inch. 

Figs. 1 and 2 illustrate front and rear views, re- 
spectively, of the 18-inch chuck. The body, it will be 
seen, is of standard design, but of very heavy and rigid 
proportions. Chucks from 20 inches up are made in 
the styles shown in Figs. 3 and 4, being provided with 
through slots for face-plate clamping, in addition to 
the T-slots provided in the smaller sizes. The conveni- 


Figs. 3 and 4. A Larger Size of the Horton Chuck, with Provision for Using Clamp Bolts 


There 
is thus less tendency for the jaws to spring away from the 


ence of this on large chucks is well recognized by mechanics. 
The hole through the body is unusually large. This feature, 
which is permitted by the improved design, is an advantage in 
holding work having a large hub; or it may be utilized, if de- 
sired, in fastening on the spindle face-plate with the hub pro- 
jecting inward instead of outward as usual. This method of 
mounting greatly reduces the over-hang, and gives a corre- 
sponding advantage in the matter of stiffness, but the central 
hole of the chuck is not usually large enough to permit it. The 
hole through the body of the 10-inch chuck is 2%, inches in 
diameter; on the 15-inch size, the diameter of the hole is 
4 inches. 

In relation to the matter of workmanship, a study of the 
illustrations will show that the construction is such that accu- 
racy is easily secured. This line also has the advantage of 


‘being designed and made by men who have been in the busi- 


ness for many years, and have become specialists in this 
work. The regular list covers sizes from 8 to 26 inches in- 
clusive. 
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HAMMOND WIRE BELT LACING TOOL 


A tool of simple construction for making wire hinged joints 
for leather belts, is shown herewith. It is intended to take 
the place of the more costly machine for this work. Besides 
having the advantage of cheapness, it has that of portability. 
These tools may be kept in the various tool-rooms of an estab- 
lishment and check- 
ed out for bench 
work the same as 
drills, clamps, etc., 
it being convenient 
to hold them in an 
ordinary vise as 
shown in Fig. 1. 

The process of lac- 
ing the belt should 
be obvious from an 
inspection of the en- 
parany 1 2 So eee 
threaded guide-rod is 
inserted in place and 
the belt (whose end 
has been squared) 
is pushed into place between the clamps, being fastened there 
with its edge resting against the guide-screw. Holes are then 
punched through the belt with an ordinary awl, the slots cut 
in the clamping bar serving as a guide. Wires are then 
threaded through these holes and around the guide-screw, 
using ordinary pliers for the operation. When the beit has 


An Inexpensive and Efficient Wire 


Fig. 1. 
Belt Lacing Tool 


ND nner 


Pacwiyerr (1) 


Fig. 2. Tool Mounted on Stand 


thus been laced, the guide-screw is threaded out of the lacing. 
After the other end of the belt has been treated in the same 
manner, the lacings for the two ends are pressed flat in the 
vise, and then interlocked with each other. A rawhide pivot 
pressed in between the two, forms the hinge and completes 
the joint. 

A belt thus laced is provided with a joint which has a maxi- 
mum of strength, and a thickness no greater than that of the 
belt. At the same time, it is flexible enough to run over a 
very small pulley at high speed. The staggering of the holes 
greatly increases the efficiency of the joint. There is often- 
times great advantage in lacing a belt away from the ma- 
chine, in places where such an operation in place would be 
dangerous or even impossible. A simple insertion of the raw- 
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hide pin completes the joint, when the belt is again put in 
motion. 

This tool is made by Geo. W. Southwick Co., 35 Warren St., 
New York. It weighs only three pounds and is sold at a very 
low price. This tool may be used in a vise. as shown in Fig. 1, 
or it will be furnished with a stand, as shown in Fig. 2, for 
use in shops where vises are not employed. 


DETRICK & HARVEY NO. 1 HORIZONTAL DRILL- 
ING, BORING AND MILLING MACHINE 


The accompanying illustration shows a recent design of the 
horizontal drilling, boring and milling machine made by the 
Detrick & Harvey Machine Co., of Baltimore, Md. The ma- 
chine shown is the No. 1 or 50-inch size, so proportioned as 
to drill and bore anywhere on a surface 50 inches square. 

The column is a box section tapered to a broad base, which 
is gibbed with a sliding fit to the bearing on the runway. 
This bearing is carefully scraped and guides the column be- 
tween long narrow surfaces which preserve the alignment 
with great accuracy. The saddle or head has a vertical move- 
ment on the column by hand or by power; the same is true 
of the column in its movement on the runway. Six changes 
of power feed are provided in both these movements, of suit- 
able range for milling operations. The bed-plate and length 
of runway are made in sizes to suit the requirements of the 
purchaser. Suitable T-slots for clamping the work-table and 
the outboard boring bar support, are provided. 

The steel spindle carried by the saddle is back-geared at 
the front end, giving a direct drive for heavy face milling 


New Design of the Detrick & Harvey Horizontal Boring, Drilling and Milling Machine 


operations; the end of the-spindle will be threaded if required, 
for carrying these heavy cutters. A No. 6 Morse taper hole 
is provided for driving end mills, drills and boring bars. The 
tweive rates of spindle speed range from 514; to 125 revolutions 
per minute. These are controlled by levers on the saddle with- 
in convenient reach of the operator. The spindle reverse for 
tapping is governed by a lever at the bottom of the driving 
shaft on the column. 


The following dimensions will give an idea of the capacity 


of the machine. The spindle has a maximum vertical adjust- 
ment on the column of 50 inches, and a standard traverse of 
the column on the runway of the same amount. The spindle 
is 4 inches in diameter with a feed of 30 inches. The stand- 
ard work bed has 50 by 84 inches of surface. With this size 
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of work bed, the maximum distance from the end of the spin- 
dle to the outer support is 61 inches, and the floor space occu- 
pied is 12 by 17 feet. 

This machine will be furnished if desired with a universal 
tilting and rotating table by means of which the operator can 
drill and bore at any angle anywhere on five sides of a cube. 
This table can be firmly clamped in any position and moved 
in a direction parallel with the spindle, toward and away 
from the column. It is provided with T-slots and a central 
hole. A rotating table without the tilting feature can be fur- 
nished when desired. 

Other extras which the manufacturers are prepared to fur- 
nish are graduated scales for the various adjustments, rotary 
pump for providing lubricant when drilling on steel, motor 
drives, etc. The machine will also be furnished without the 
bed-plate if desired, or for use as a portable machine. It is 
made in four other sizes to cover the range from 40 to 96 
inches maximum capacity of vertical and horizontal move- 
ments. 


STROMBERG ELECTRIC CHRONOGRAPH 


An electric chronograph or time recorder for registering 
the exact time of the entrance or departure of employes from 
manufacturing or mercantile establishments, is shown in the 
illustrations presented herewith. Another model of the 
chronograph, intended for general office purposes, was illus- 
trated and described in the New Machinery and Tools depart- 
ment of the February, 1909, number. Those who read that 
description will probably recall that this instrument is a 
radical departure from the usual time-recording device in 
that it, together with any number of instruments both for 
general office and in-and-out recording, can be connected in 
the same circuit and operated by one master clock, thereby 


Fig. 1. Stromberg Electric In-and-out Time Recorder Opened 


to expose Mechanism 
insuring absolute uniformity and agreement. It will thus be 
seen that all of the clock mechanism is removed from the 
recorder itself, so that the jar when registering does not in 
any way affect the delicate mechanism of the controlling 
timepiece. 

Another salient feature of the chronograph is that it prints 
on the front of the card instead of on the reverse side, as is 
the case with other makes of in-and-out recorders. It is not 
necessary to provide a special master clock, as any factory 
clock equipped with a second hand can be used. The illus- 
tration, Fig. 1, shows the interior mechanism of the instru- 
ment. The printing wheels and the hand of the dial on the 
side of the chronograph are moved by a simple magnetic 
action controlled by a make-and-break device attached to the 
master clock. Hither direct or alternating 110-volt current 
storage battery or primary batteries may be used to operate 
the instruments. For alternating current, however, a recti- 
fier, which will be furnished by the company, is necessary to 
convert the alternating to direct current. The illustration, 
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Fig. 2, shows the chronograph with the time-card cases on 
either side. The instrument is so made that there are no 
bolts, screws or other parts exposed, which can be tampered 
with by a malicious employe. The model for in-and-out re- 
cording is fitted with an adjustable gage which insures the 
recording of time in the proper place on the card, without any 
manipulation on the part of the operator beyond inserting 
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Fig. 2. The Chronograph and the Time-card Filing Cases 


the card into the chute and depressing the printing arm in 
the usual manner. When this is done, an exact and indelible 
record of the time of arrival or departure is accurately re- 
corded. The chronograph is manufactured by the Stromberg .- 
Electric Mfg. Co., 108-128 North Jefferson St., Chicago, [11]. 


CLEVELAND ROTARY MAGAZINE 
ATTACHMENT 

A special rotary magazine attachment has just been 
brought out by the Cleveland Automatic Machine Co., Cleve- 
land, Ohio, that is exceedingly simple in its construction and 
yet, undoubtedly, a most effective piece of mechanism. This 
is not a regular attachment, but simply a new fixture which 
has been devised to handle some of the second-operation work 
which, because of peculiar shapes, cannot be easily handled 
in a standard tilting magazine. This new drum magazine can 
be applied to any ‘Cleveland’ automatic, and it is recom- 
mended by the company to those having thousands of one- 
piece to make which are exceptionally large at one end, small 
in diameter, but long and light. : 

A view of this magazine is shown in the accompanying 
illustration. When it is attached to the machine, the bracket 


Special Rotary Magazine Attachment for Cleveland Automatics 


A rests on top of one of the bed arms, and the hole located 
in position B, is in line with one of the turret holes. 
The collar C fits on the cam-shaft, and a conveyor D is held in 
the turret of the machine. Directly back of the hole in posi- 
tion EH, there is a spring plunger which enters the rear of the 
hole at this point and serves to hold the drum rigidly with 
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the supporting bracket A. This plunger, however, allows 
drum F to be indexed to the next hole when pressure is 
applied to one of the pins projecting from the periphery of 
the drum. : 

In operation, the pieces of work are placed in the bushings 
which are inserted in the face of the drum #. When the con- 
veyor is carried forward by the turret, it removes the piece 
from bushing B, and when the turret recedes, the pin H in 
the collar O engages pin G, thus indexing the drum to the 
next position. When this magazine is attached to an auto- 
matic it is simply necessary to keep it filled with work, and 
one man or boy can easily attend to six machines. As is 
evident, the mechanism is exceedingly simple, and this is 
always a reliable guarantee against trouble of any kind. 


PRYIBIL SHLF-BALANCING ELLIPTICAL 
CHUCK 


The elliptical chuck is an old piece of apparatus, made in a 
number of different designs by different manufacturers. It 
finds a limited application in machine work, and a more ex- 
tensive one in wood-working and metal spinning. In wood- 
working it is used for such operations as the turning of oval 
picture and mirror frames, ornamentations, etc.; the large 
variety of elliptical and oval shapes in sheet metal requires 
its use for metal spinning. These more common uses of the 
device require high speeds. In this respect the elliptical 
chuck has hitherto been defective, owing to the fact that the 


Fig. 1. Pryibil Self-balancing Chuck, adapted to Heavy Work 


reciprocating parts are unbalanced, causing excessive and 
dangerous vibration if it were attempted to run at a rate of 
speed such as would be used for circular work of a corre- 
sponding character. In the chuck herewith illustrated and 
described, made by P. Pryibil, 512-524 West 41st St., New York 
City, the reciprocating parts have been balanced so that the 
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Fig. 2. Section and Face View of Chuck, showing Construction 


chuck can run smoothly at high speeds. This greatly in- 
creases its capacity, giving a large return in product per hour 
of work, for the extra mechanism employed. 

Fig. 1 shows the heavier form of chuck used for metal turn- 
ing, attached to an engine lathe head-stock; Figs. 2 and 3 
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show details of the construction. A false nose A is screwed 
onto the lathe spindle to extend the latter sufficiently to bring 
the chuck clear of the head-stock. Screwed onto this false nose, 
and therefore revolving with the spindle, is the main frame 
B of the chuck. This main frame is in the form of a cross 
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Fig. 3. Top View and Section through Adjusting Mechanism 


arm (this construction is not very clearly shown in the. en- 
gravings) whose vertical arms carry bearings for revolving 
cranks at CO and (C,, while the horizontal arms, seen in Fig. 3, 
are provided with gibs for the two reciprocating slides, one 
in back at D and the other in front at D,. 

The bracket H, bolted to the face of the head-stock, has 
keyed to it a spur gear /’, concentric with the spindle. Cranks 
CO and C, have screwed and doweled to them gears G@ and G,, 
meshing with this gear #. Crank pins at H and A, (so 
mounted in cranks C and C, as to give an adjustable stroke 
as will be described) are pivoted in square blocks fitted to 
slots in slides D and D,. It will thus be seen that, as the 
spindle of the lathe, false nose A, and body B revolve to- 
gether, gears G and G, will roll around on stationary gear F, 
revolving cranks C and C,, and thus causing, through crank 
pins H and H,, the reciprocating of slides D and D,. Slide D, 
travels back and forth across the face of the chuck, carrying 
the work, which thus receives a proper move- 
ment for elliptical turning. Slide D, on the 
other hand, on the backside of the chuck, 
moves always in opposite directions to slide 
D, Owing to the fact that these two slides 
are practically equal in weight, they balance 
each other in their movement, and permit the 
rotating of the chuck at a high rate of speed. 
This is the important innovation in the de- 
sign. 


Adjustments are provided for all the im- 
portant sliding bearings, such as those for 
slides D and D, in body B, and for the squared 
blocks H and H, in slide C. The face-plate S, 
which is mounted on slide D, can be ro- 
tated and clamped in any position to 
bring the major axis of the ellipse in any 
required relation with the work being 
operated on. ; 

There is another feature which adds greatly 
to .the usefulness of this tool—the provi- 
sion made for adjusting the eccentricity 
of the movement while the chuck is revolving. By this 
means, the difference between the major and minor axes 
of the ellipse being turned, can be adjusted as required, with- 
out stopping the work and without measurement. On the hub 
of stationary gear F is mounted a gear J (see Fig. 3), mesh- 
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ing with a gear K, having a bearing in bracket H. Bevel 
gears connect this with a shaft and crank L and M, by means 
of which gear J may be revolved. Gears WN and N,, which also 
mesh with J, are keyed to bevel gears O and O,, which in turn 
operate adjusting screws P and P,, which are threaded into 
the adjustable crank pins H and H,. 
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sures the proper action of the chuck when it is again mounted 
in place on the machine. 

Fig. 4 shows a larger and lighter form of this fixture, oper- 
ating on the same principle used for wood work and metal 
spinning. It will be noticed in both Figs. 1 and 4 that a posi- 
tive means of locking is provided, by a bolt entering the 
spaces between the teeth of gear K, so that no acci- 
dental change of adjustment is possible. In Fig. 5, 
this interesting device is shown attached to a metal 
spinning lathe, provided with a proper guard for 
protecting the workman from the mechanism. 


DRESES 20-INCH FULL UNIVERSAL 
“MONITOR” LATHE 


The “Monitor” lathe herewith illustrated and de- 
scribed is built by the Dreses Machine Tool Co., 
Cincinnati, O. It is designed for general brass and 
similar work of a heavy character, made from cast- 
ings, forgings and stock. It is provided with such 
adjustments as make it possible to manufacture, 
without special tools, many pieces for which it 
would not pay to equip the ordinary machine of 
this type. 

The turret carriage feed mechanism is similar 
in design to that of the standard engine lathe. 
A positive geared feed is provided, with a 
quick gear change box, giving eight variations. 


Fig. 4. Lighter Design of Chuck, used for Wood Working and Metal Spinning 9) 


It will be seen that with J and F both fixed 
in position, gears N and G, and N, and G,, will 
rotate together without any movement rela- 
tive to each other, so that the adjusting screws 
P and P, will be stationary and the adjust- 
ment of crank pins H and H, will remain un- 
changed. When, however, gear J is revolved 
by crank M, N is moved with reference to G, 
and N, with reference to G,, so that adjusting 
screws P and P, are rotated and the throw of 
crank pins H and dH, is increased or dimin- 
ished. By this means the difference between 
the major and minor axes of the ellipse being 
turned is increased or diminished at will. As 
may be plainly seen, it makes no difference 
whether or not the machine is running, for 
while gears N and G are running around gears 
J and F, the adjustment can be made either 
way. 

Adjusting shaft ~L ‘is threaded and is 
provided with a nut Q, having an index 
finger reading the amount of eccentricity on a fixed 
scale. This is a great convenience in setting up the 


Fig. 5. Elliptical Chuck mounted on Spinning Lathe 


device. To insure the proper relation of all the parts when 
the chuck is removed from the work, taper pins R and R, (see 
Fig. 2) are inserted to lock the cranks in position. This in- 
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A Monitor Lathe with Universal Adjustments for a Wide Range of Work 


These changes cover the ordinary standard pipe threads, as 
well as giving suitable turning and boring feeds. Provision 
is made for obtaining other feeds and pitches by the use of 
change gears. 

The turret slide is in two parts, with a taper dove-tail plate 
interposed, on the lower side of which is carried a shoe swivel 
sliding on the bar of the taper attachment. The latter is 
shown dismounted from the machine, lying on the floor under 
the center of the bed. This, when in use, slides on the inside 
of the bed and is held in place by a suitable clamping bolt. It 
can be readily removed and no special provisions are neces- 
sary in the design of the bed for holding it. By its use, in- 
side or outside, taper or straight threads, can be chased by a 
tool in the turret without the use of a tap or die. . 

The upper section of the intermediate dove-tail plate has a 
screw with a ball crank for cross feeding by hand. Positive 
stops are provided for setting the turret holes in alignment 
with the spindle. The turret slide is provided with a pilot 
wheel for rapid movement, and with a screw for finer adjust- 
ments. The pilot wheel may be removed from its stem so as 
to be out of the way when the screw feed is in constant use. 
The turret is adjustable for wear on its seat. The locking 
bolt withdraws at the return movement of the top slide, mak- 
ing the rotation of the turret semi-automatic. 

The head-stock is provided with carefully enclosed friction 
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back gears, with clutches of the toggle joint type, so designed 
that the whole operating mechanism can be put in place or 
removed without taking out the spindle. The automatic 
chuck is operated with the handle shown below the cone 
pulley. 

Various forms of cross-slides, rests, etc., are provided, as 
shown in the illustration, fitting the machine for a wide range 


of work. The chasing bar has a yielding follower holder, — 


which maintains contact with the leader when chasing taper 
work. The taper attachment for the chasing bar is provided 
with knurled screws for minute adjustment. A vertical form- 
ing rest is also shown in place on the bed. The cutting-off 
rest is shown on the floor at the right, and hand and slide 
rests at the left. The taper attachment has already been 
mentioned. 

This lathe is furnished with a pan, oil reservoir, pump and 
piping, adapting it for iron and steel as well as brass. It 
swings 2014 inches over the V’s, has a bed 6 feet 6 inches 
long, and weighs about 3,600 pounds. 


CUTTER GRINDING HEAD FOR B. & S. UNI- 
VERSAL GRINDING MACHINES 
The cutter holding head and its attachments, shown here- 


with, is made by the Brown & Sharpe Mfg. Co., of Providence, 
R. I. It is similar in design to the corresponding parts pro- 


Fig. 1. Universal Cutter Sharpening Head and Equipment 


vided for their No. 13 universal and tool grinding machine, 
but is arranged to be used on any of the universal grinding 
machines made by the builders. The device should, therefore, 
prove a great convenience in shops whose requirements are so 
small as to make the purchase of a special cutter and reamer 
grinding machine inadvisable, but whose management still de- 
sires to obtain the benefit of the economical production only 
possible with milling cutters kept in proper cutting condition. 

The attachment consists principally of a swivel vertical 
column, upon the slide of which a swivel head for supporting 
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Fig. 2, Spiral Milling Cutter being sharpened on Cutter Bar 


the work is fastened. The vertical column is mounted on the 
base-plate which, in turn, is securely fastened to the table 
by means of a clamping bolt at each end, passing through 
slots in the base casting. 
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The base plate is of solid construction and has a large bear- 
ing surface upon the table, thus insuring a rigid support for 
the vertical column. It is made in two styles, one of which 
has a tongue on the under side to fit the T-slot in the table 
of universal machines; the other has a longitudinal V-way 
that fits over a way of like design on the table of the No. 13 

. 


Fig. 3. The Taper Shank Mill Sleeve in Use 


universal and tool grinding machine. In either case the align- 
ment of the head, with relation to that of the table, is cor- 
rectly and simply maintained. The column swivels in a hori- 
zontal plane and may be set at any angle with the table. A 
dial graduated to degrees, encircling the entire circumference 
of the base, facilitates quick adjustment to any desired angle. 
Two bolts, which pass through the base and slide in circular 
slots in the base plate, serve to securely clamp the column. 

In the convenience and adaptability of the work head are 
found the features of the attachment. It is simply and com- 
pactly constructed and has a large bearing surface on the 
vertical column, thus making it fully capable of resisting vi- 
brations due to the action of the wheel on any work within 


Fig. 4. Grinding the End Teeth of an Angular Cutter, supported in the Vise 


the range of the attachment. The head swivels in a vertical 
plane and may be clamped at any angle up to 90 degrees 
either side of zero, its position being indicated by a dial gradu- 
ated to degrees on the circumference of the base. The clamp- 
ing bolts pass through circular slots in the head casting and 
vertical slots in that of the column. Provision is made for a 
vertical adjustment of 4 inches, by means of a ball crank at 
the top of the elevating screw. With the head at its extreme 
height, work up to 16 inches in diameter will swing over 
the table; by turning the head at right angles, light work up 
to 24 inches in diameter can be accommodated. 

Two methods of holding work are provided; milling cutters 
being clamped directly by their shanks or arbors in a V-shaped 
vise, while work requiring sliding shells is supported on a rod 
known as the cutter bar. The vise is rigid and readily adapt- 
able to many varieties of work. The lower jaw consists of a 
heavy V-shaped trough in which the shank or arbor of the 
work is placed. The upper jaw pivots, and is adjusted by 
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means of a hand clamp screw. A long drop-back rest is car- 
ried by the upper jaw. To fasten work, this rest is lowered 
until it touches the piece and is clamped in this position. 
Then, by simply adjusting the hand clamp wheel the drop 
back rest is securely fastened upon the piece. An adjustable 
eenter rod is provided for supporting and taking the end 
thrust of work having a tapered shank; it may also be used 
for taking the end thrust of centered pieces that are not 
clamped solidly in the vise while grinding. 

The cutter bar is made of steel, 34 inch in diameter, and 
has a flat side for clamping screws to seat upon without in- 
juring the working surface. It is supported in bearings in 
the work head casting and, in addition to holding work to be 
ground, serves as an arbor for the upper portion of the vise to 
pivot upon. It can be adjusted to any length and clamped by 
means of set screws. An additional cutter bar % inch in di- 
ameter can be furnished when so desired. 

A device known as a taper shank mill sleeve is furnished 
with the universal head and is particularly useful in grinding 
work having taper shanks, such as end mills, etc. It consists 
of an outer sleeve that can be rigidly clamped in the vise, 
and a taper bushing in which the work is held. The bushing 
is free to turn in the sleeve, but is held positively against the 
end of the sleeve by a spring. A handle fastened to the outer 
end of the bushing serves to hold the work against the tooth 
rest as well as for indexing. Two taper bushings are fur- 
nished with the attachment; one No. 7 and the other No. 9. 

By the employment of this device, it will be seen, reamers, 
milling cutters, counterbores, countersinks and a large variety 
of other cutting tools can be quickly and accurately sharpened. 
The attachment is simple in design, convenient in operation, 
and is easily removed and placed in position. 


COLBURN FLOATING REAMER HOLDER 


The tool herewith illustrated and described is intended for 
holding reamers in turret machines, particularly vertical 
boring and turning machines with turret heads, when it is 
necessary to so support the reamer that it will find its own 
center in the work. In other words, the tool is a floating 
holder. It is impossible to depend on having the turret near 
enough in line or the reamer straight encugh to pefmit hold- 
ing it rigidly for a power operation. Floating reamer holders 


Fig. 1. 


Colburn Floating Reamer Holder 


have been made for many years in individual shops for home 
use. The design here described is intended to make a com- 
mercial product of the device, the object being to provide a 
construction which would be thoroughly practical and satis- 
factory in every particular, and which could at the same time 
be readily adapted to machines of any make. 

In Fig. 1 the tool is shown assembled; Fig. 2 shows it 
Separated into its component parts; Fig. 3 shows it in use 
in the machine, and Fig. 4 is a detailed drawing. The con- 
struction of the tool will perhaps be best understood by 


_ referring to Figs. 2 and 4. 


The reamer, which may be of the solid or shell, adjustable 
or non-adjustable styles, is mounted by its taper shank in 
socket H. The latter is driven from sleeve C by a universal 
coupling arrangement. This consists of a collar Ff, interposed 
between © and Z, and provided with slots closely engaging 
Pins G which are fast in BE, and pins G, which are fast in C. 
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E and the reamer which it contains are thus allowed to find 
their own centers with relation to the work, there being no 
cylindrical fit between socket H and sleeve C. At the same 
time a strong and direct drive is provided. This coupling 
will be seen to be an interesting use of a well-known mechan- 
ical principle. To keep the faces of C, F and £ tightly pressed 


Fig. 2. Reamer Holder separated into its Component Parts 


together, nut J is threaded onto the socket, compressing 
spring H against its seat in C. The spring may be adjusted 
to be strong enough to overcome the weight of the reamer 
and its shank, and to keep the parts of the holder tightly 
pressed together. 

The socket and sleeve are held in a base A by a bayonet 
lock arrangement, which permits their instantaneous inser- 
tion or removal, as may be required. The bayonet grooves 


Fig. 3. Reamer Holder in’Use in Vertical Boring Mill 


are formed in sleeve 0, and they are engaged by pins B driven 
into A as clearly shown in the engraving. Base A is the only 
member which has to be fitted to the turret; this will be pro- 
vided by the makers, the Colburn Machine Tool Co., Franklin, 
Pa., for any dimensions to agree with the machine on which 
it is to be used. 

The advantage of this device may be summed up as follows. 
It is a commercial product made on a manufacturing basis 
after a carefully thought out design, instead of being a home- 
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made and make-shift contrivance. It will fit any make or 
style of reamer, it only being necessary to provide a shank 
having the usual Morse taper. It can be used on any make 
or style of boring mill having a turret with flat sides. It 
will hold the reamer parallel with the axis of rotation at the 
same time that it permits it to center itself. 


Machinery,N.Y. 
Fig. 4. Details of the Construction 


These holders are made in two sizes. The No. 1 has a No. 
4 Morse taper socket capable of holding reamers up to 3 
inches in diameter; the No. 2 size has a No. 5 Morse taper 
socket, and will carry reamers up to 4 inches in diameter. 


SCHNEIDER HAND-OPERATED METAL PLANER 


The illustration shows a metal planer of small size, built 
by the Schneider Machine Tool Co., 20 East 9th St., Cincinnati, 
O. This planer is built for hand-operation only, so is espe- 
cially fitted for model, experimental and tool work. 

The illustration shows that the machine is built on the 
general lines of the heavier power-driven planers. It is pro- 
vided with a modification of the cross-rail elevating mechan- 
ism, however, which is more appropriate to a machine of this 
size. A slide or frame attached to the back side of the cross- 
rail extends upward above the top of the housings, where it 
forms a bearing for a single elevating screw. A slot cut in 
this frame is guided by a bearing block attached to the hous- 


Hand-operated Planer for Tool, Model and Experimental Work 


ing tie-piece. By this means the rail is kept accurately in 
alignment with the surface of the table even though but one 
screw is used instead of two as usual. 

A rack and gear are used as in larger planers for recipro- 
cating the table; the gear is mounted directly on the shaft to 
which the hand-crank is attached. The hand-wheel on this 
shaft, as shown, is provided with a series of holes into any 
one of which a locating pin on the crank may be inserted, thus 
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permitting the latter to be set in any position that is conveni- 
ent for the cut on the table. It also permits rapid change in 
position whenever required by the work. 

The machine is substantially built to secure the stiffness 
required for accurate work. The bed has flat ways and is 
provided with oil channels and pockets to prevent the lubri- 
cant from running down outside or inside of the bed. The 
table takes in 10 inches between the housings, and 8% inches 
under the cross-rail. The rack is 24 inches long. An auto- 
matic cross-feed will be furnished if desired. 


IMPROVEMENTS IN THE “YANKERER” DRILL 
GRINDER 
An improved “Yankee” drill grinder has lately been placed 
on the market by the Wilmarth & Morman Co., 580 Canal St., 
Grand Rapids, Mich. Some difficulty has been experienced in 
previous constructions in regard to the handling of small 


drills in a holder of sufficient capacity to take care of the — 


large sizes of drills which are in more common use. In the 
machine now placed on the market this difficulty has been 
eliminated, and the machine combines a capacity for handling 


“New Yankee” Drill Grinder with Improved Drill Holder for Smaller Sizes; 
built by the Wilmarth & Morman Co., Grand Rapids, Mich. 


large sized drills with the greatest convenience in grinding 
small drills. A large holder is furnished for wet grinding 
of large drills, having a maximum normal capacity for 2%- 
inch diameter drills with a minimum capacity for %-inch 
drills. A smaller holder, however, is also provided in which, 
with greatly increased convenience, drills from a maximum of 
5g-inch diameter down to a minimum of No. 60 drill gage 
size can be ground. 
vided for the smaller drills, and, as seen in the accompany- 
ing illustration, two operators can be working, one on each 
of the two holders, without interfering with each other. Both 
holders embody the regular ‘““New Yankee” construction, by 
which the time-consuming preliminary adjustments are 
avoided by means of the angle of the V-shaped groove or 
trough which automatically locates each different size of drill 
in the right position for grinding. 

The clearance can be adjusted when required, so as to pro- 
vide for either the small amount of clearance desirable for 
working in hard steel, or the much greater clearance neces- 
sary for drilling softer metals. The normal clearance, how- 
ever, is maintained for drills of different sizes for ordinary 
service, without any adjustment being required on the part 
of the operator. The machine shown in the accompanying 
engraving is designated by the makers as the style “WPL.” 
Its general design, outside of the features referred to, is 
entirely along the same lines as that of the well-known reg- 
ular type of the “New Yankee” drill grinders. 


A finer grade of emery wheel is pro-: 
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ANDREW AUTOMATIC CYLINDER BORING three spindle speeds are designed to be suited to the different 


MACHINE diameters of holes in the work in automobile cylinder opera- 
M. L. Andrew & Co., of Cincinnati, O., make a multiple drill tions. 
of the double housing and cross-rail type, which we have before GANG RADIAL DRILLING MACHINE 
illustrated in a variety of designs for a variety of applica- The radial drill made by the Wm. E. Gang Co., Cincinnati, 


tions. (See, for instance, the department of New Machinery O., has been redesigned, as shown in the engraving. 

The general design of this radial drill is well known. 
The spindle is driven from a horizontal shaft which 
passes through the swinging column, where it is con- 
nected by gearing with the vertical drive-shaft. This 
construction gives much more direct drive than usual. 
Another distinctive feature of the machine is the plac- 
ing of the power-elevating mechanism on the arm 
instead of at the top of the column. The screw is thus 
a stationary one acted on by a revolving nut. 

In the new design, the particular point of interest 
is a new spindle drive mechanism: A, in Fig. 2, is the 
horizontal driving shaft, passing through the column 
as described. This shaft has keyed to it a pinion B, 
driving bevel gears OC and D in opposite directions. 
These latter revolve loosely on the shaft, and are pro- 
vided with internal seats against which friction rings 
may be expanded, so that either of them can be con- 
nected with shaft F. This double friction clutch is 
operated by lever N through collar #. By this means 
the spindle is quickly reversed in either direction. 
Spur gear G is solid with shaft F, and spur gear J is 
keyed to it. These mesh with gears H and J respect- 
ively, which run loose on sleeve L. Sliding jaw clutch 
K, controlled by lever O, may be operated to engage 
either one of these with the shaft. This corresponds 
to the usual back gear provision, giving eight changes 
of speed with the cone pulley drive, or twelve with the 
speed box. 

An important point in the drive thus described 
is the fact that the friction clutches for reversing 
operate between the high-speed shafts A and F— 
that is to say, the back gears are placed between the 
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Andrew Multiple Spindle Drill Modified for Cylinder Boring 


and Tools in the November, 1907, and the April and Novem- 
ber, 1908, numbers of Macutnery.) Still another modification 
of this machine is herewith illustrated. 

This particular design is intended for 
the boring operations on automobile cylin- 
ders. The multiple spindles are divided 
into two groups. The three shown at the 
left are permanently gibbed and bolted to 
the cross-rail, in such a position that they 
can bore the four valve seat chambers and 
the two spark plug holes, in the time re- 
quired to finish one hole on the single- ae £ 
spindle machine. The four spindles at the at “ie LAP > Vie @ 
right of the cross-rail are gibbed to the | | | | 
rail, but are adjustable on their mounting. 
In the arrangement shown, they are tied 
together by gages at the top and bottom to 
preserve definite center distance. These 
may be used for boring the cylinders them- 
selves, or for boring angle holes for cylin- 
der plugs. 

The general design of the machine is the 
Same as those we have previously illus- 
trated. The spindles are of high carbon 
steel, running in phosphor-bronze bearings 
with ball thrust collars. They will be pro- 
vided with either No. 4 or No. 5 Morse 
taper sockets as desired. The table is fed 
upward with steel feed-screws, operated 
by carefully-made worm-gearing. The feed- 
screw nuts are of phosphor-bronze, opened 
and closed by a hand-lever on the front 
of the table; the feed throw-out is Fig. 1. Gang Radial Drilling and Tapping Machine 
automatic. The pilot-wheel controls the rapid movement clutches and the spindle. By this means they are relieved 
or adjustment of the feed. The table itself is made extra of the excessive strain that would be thrown on them in 
heavy, is provided with T-slots, and is counterbalanced. The such work as heavy tapping which requires the reversal of the 
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spindle while the tap is lodged in the work. The friction 
clutch operates without shock or jar. 

Another important improvement is the depth gage and auto- 
matic stop. The gage is shown at R, and the adjustable 
tripping dog and pointer at 8S. The point of novelty lies in 
the fact that the graduated scale, instead of being on the 
spindle and moving with it, is attached in a stationary posi- 
tion on the head. The adjustable dog and pointer is clamped 
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Fig. 2. The Improved Spindle Drive of the Gang Drill 


in any required position by a bolt seated in a T-slot in the 
spindle sleeve. Thus arranged, with the zero point at the 
lower end of the graduated scale and in a fixed position, all 
the operator has to do in preparing to drill or counterbore a 
hole to a given depth is to bring the tool down onto the sur- 
face of the work, set the pointer on dog S opposite the gradua- 
tions on the scale corresponding to the required depth, tighten 
the pointer and start the feed. When the pointer gets to 
zero, the feed will be knocked out automatically, and the 
spindle can travel no further. All depths are read from zero. 

Four rates of feed are provided on this machine—0.008, 
0.011, 0.014 and 0.017 inch per revolution of the spindle. The 
changes are made by turning knurled knob P. The feed is 
taken from a positive connection with gear J, through the 
change mechanism and a worm and worm-gear connection for 
the rack-pinion. The worm-gear drives the rack-pinion 
through a friction clutch, operated by quick return lever VY. 
Lever W operates the positive clutch shown, which can be 
disengaged when it is desired to use a hand worm feed. 

The head is firmly gibbed on the radial arm, and may be 
adjusted in and out by rack and pinion actuated by a hand- 
wheel. It is locked in position by clamp screw and lever U. 
It will be noted that, in accordance with their usual prac- 
tice, the builders have enclosed all the gearing, thereby pro- 
tecting both the operator and the mechanism from injury. 
This construction also minimizes the number of bolted-on 
bearings, and gives a pleasing appearance of neatness and 
simplicity to the cesign. 

This machine will be furnished with a square, round, plain 
swiveling, worm swiveling, round tilting, square box or square 
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tilting table. 
illustration. 


The square box form of table is shown in the 


SENECA FALLS MOTOR DRIVE FOR “STAR” 
LATHES 

The Seneca Falls Mfg. Co., 330 Water St., Seneca Falls, 
N. Y., has recently brought out a new type of motor drive for 
its 9- and 11-inch “Star” lathes. This new arrangement is 
shown in the accompanying illustration. The advantage of 
this type of motor drive over other methods employed is in its 
adaptability to the varying conditions imposed by the users. 
of small engine lathes, as they ask for motors for all kinds 
of electric current. For this reason the drive has been de- 
signed so as to use any kind of constant or variable speed 
motor. Preferably, it should be non-reversible, and with a 
speed of 1,000 to 2,000 revolutions per minute. This drive 
may be easily attached to a lathe. A pulley on the motor of 
the proper size transmits the power by belt to a countershaft 
pulley that runs constantly in one direction. A belt is also 
used to transmit motion from the countershaft to the lathe 
spindle. Means are provided for quickly tightening these 
belts so that they can be kept at the proper tension until 
worn out, without shortening them. Experience has proved 
that this method of driving small lathes has advantages over 
rigid gearing and chain belt drives, as the use of belts will 
often prevent damage to both motor and lathe. Starting, 
stopping, and reversing the rotation of the lathe spindle is 
controlled by a shifting bar placed horizontally above the 
lathe within easy reach of the operator. When this bar is 
in the central postion, the lathe is stationary. By shifting 
it to the left, a forward motion is imparted to the lathe spin- 
dle, while shifting it to the right gives a reverse movement. 
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Small Lathe equipped with the New Seneca Falls Motor Drive 


The driving mechanism consists of friction clutches and gears 
for reversing the motion, which are encased and run in a bath 
of oil. This mechanism is simple in its construction and it 
is not liable to damage or disarrangement. The bearings are 
thoroughly lubricated by oil rings. . 


LELAND SENSITIVE MULTI-SPINDLE DRILL 


The accompanying half-tone illustrations show a front and 
rear view of a four-spindle sensitive drill press built by W. H. 


Leland & Co., Worcester, Mass. This machine is known as the - — 


Leland ‘sensible’ sensitive drill press, and in its design sev- 
eral new and interesting features have been introduced. Chief 
among these features are the arrangement for obtaining 
proper belt tension, the variable lever ratchet feed for the 
spindle, the arrangement of positive spindle stops, and the 
general design of the frame and the table, which makes it 
possible to obtain the maximum of strength without giving 
the machine a clumsy or unattractive appearance. The ma- 
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chine, however, is very heavy in comparison with the general 
type of these machines, it being about 250 pounds heavier 
than some other machines of its class. This additional metal 
has been distributed with care, so as to put it in such places 
where it will render the machine more efficient. 

As will be seen in Fig. 2, the machine is provided with 
loose and fast pulley drive for the main driving shaft in the 
rear. The loose pulley is made smaller than the tight, to 
relieve the tension on the belt when the machine is not run- 
ning. On the main driving shaft are placed the four-step 
cone pulleys from which the power is transmitted to the 
upper horizontal driving shafts and from there in the usual 
manner to the vertical spindles. The arrangement for obtain- 
ing the proper belt tension on the vertical belts between the 
cone pulleys as well as on the horizontal belts from the pul- 
leys which drive the vertical spindles, is of especial interest. 
As shown in Fig. 2 the frame, or, as it has been commonly 
called, the “‘goose-neck,” of the individual drills, is of a trian- 
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Fig. 1. Sensitive Four-spindle Drill, built by W. H. Leland & Co., 


Worcester, Mass. 
gular construction, that is, it is provided with two braces in 
the back so placed that the belt tension from the two belts 
will largely strain these braces as compression members, thus 
insuring the maximum strength. 

At the back where these two braces join, the frame is pro- 
vided with a slot, the sides of which may be brought together 
or tightened by means of the handle shown in Fig. 2, im- 
mediately below the pulley transmitting power to the vertical 
spindle. The bearings for the upper cone pulleys and the 
pulley driving the spindle are held in this slot, and are sup- 
ported by a screw which enters into an elongated nut pro- 
vided with a hand-wheel, as shown, between the two braces. 
The end of the elongated nut rests in a socket in the back 
of the main column of the frame or goose-neck. When the 
binding handle mentioned is loosened and the hand-wheel 
operated, the screw is moved either out or in, according to 
the direction of rotation of the wheel, and as the bearings 


; 
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for the cone and driving pulleys are directly connected with 
the screw, they will consequently move outward or inward, 
as the case may be. Owing to the fact that the thrust on 
the screw is taken in a direction such that the axis of the 
screw bisects the angle between the vertical and horizontal 
belt pulls, the tension on both of the belts will adjust itself 
automatically so that it will be of the same amount in each, 
this being possible on account of the socket joint in the main 
column which takes the thrust. When the bearings have 
taken their proper location, the bracket carrying them is 
clamped in position in the slot in the back of the frame, by 
means of the handle already referred to. This means for 
tightening the belts is both convenient and efficient. It is 
quickly operated and it equalizes the tension on both belts 
automatically. When small holes are drilled and less belt 
tension is required, the belts may be slackened. When 
heavier drilling is to be done, it is but a moment’s work to 
again get heavier tension on the belts. 


Fig. 2. Rear View of Leland Sensitive Drill, showing Driving 
Arrangement 


The main driving shaft is provided with a bearing in the 
center, as well as at each end, in order to maintain perfect 
alignment; and at the top of the spindle, a bearing is pro- 
vided at each end of the spindle pulley. It will be seen in 
Fig. 1 that apparently the pulley on the vertical spindle is 
wider than necessary. As a matter of fact, this pulley is 
actually a drum, and the extra width is required on account 
of the swinging action of the driving pulley when adjusted 
for belt tension. The width of the belts used is 1%4 inch, but 
the spindle pulley is more than twice-the width of the belt. 
This permits the belt to assume a normal position on the 
pulley when the shaft in the back is moved either up or down, 
as required. 

The machine is built in two styles, one having all ball-bear- 
ings, while the other is provided with bearings with inserted 
bushings, these latter being made of Parsons white brass. 
All the bearings on the machine when provided with inserted 
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bushings are ring-oiled with the exception of the vertical 
bearings, which are equipped with felt storage for the oil. 
The bushing bearings are superior in many respects to the 
usual plain babbitted bearings. When ball-bearings are used, 
the belts, of course, run in oil and the bearings are dust- 
proof. 

The base of the machine is of a box-shaped section and the 
top of the base onto which the individual drill frames are 
bolted is also made of a box section, which maintains the 
truth of the surface onto which the frames are bolted, a 
feature which is highly important if accuracy is expected. 
The table of the machine is heavily ribbed on the under side 
in a manner very similar to that of a surface plate; this is 
indicated both in Figs. 1 and 2. This method of ribbing is 
very necessary on a machine of this type, where accurate 
work is to be performed. Often the tables of sensitive drill 
presses are not strong enough to carry the heavy weight of 
the work with its drill jig, when placed on one corner of 
the table, without springing to some extent, and in such cases 
it is, of course, impossible to drill a hole that is at right 
angles to the base surface of the work. The table is raised 
and lowered by an elevating screw which is stationary and en- 
gages with a revolving nut hand-wheel, the thrust being taken 
by a ball-bearing. It is not necessary to cut a hole in the 
floor in order to get the extreme range of the vertical move- 
ment of the tablc. A groove is provided around the edge of 
the table for oil or other drilling compound. 

It will be seen in Fig. 1 that a foot- 
treadle is provided on both sides of the 
machine, so that the shipper may be 
operated by the foot from either side, 
according to the position of the oper- 
ator. A locking arrangement consisting 
of a latch which holds the shipper posi- 
tively in position when once operated, 
is provided. This locking arrangement, 
however, does not prevent the shipper 
from returning to its original position 
when the foot-treadle is again pressed, 
but it locks it in the position to which 
it has been brought by the last opera- 
tion of the shipper treadle. 

The sliding head is held at any de- 
sired position on the face of the column 
by a binder on the side of the head. 
An interesting feature in the design of 
the head is the ratchet feed employed. 
The feed is by a lever, as usual, which is 
of sufficient diameter and length to allow of heavy feeds for 
large drills. By means of a slight twist of the handle, the 
ratchet pawl is brought out of engagement with any one 
groove in the ratchet collar, and brought into engagement 


with the next groove, the engagement being positive as long 


as there is no twisting action on the handle. This design is 
very simple, but handy and efficient. The lever can be moved 
quickly from a short to a long leverage, and can be locked, 
if required, in any position, but the tension on the spring 
employed in the ratchet feed device provides enough pressure 
to ordinarily hold it in any position. The lever is knurled 
on the end sufficiently to get a good grip. 

On the side of the spindle a positive stop arrangement is 
provided. This device is made in two styles. The regular style 
consists of a screw provided with two nuts, one of which acts 
as a check nut binding the other on the screw on which they 
are both mounted. The nuts abut against a projection of the 
head when the spindle is brought down. This stop is posi- 
tive and can be adjusted for very fine differences in measure- 
ments when required. It is set, of course, by means of a scale 
or standard measuring blocks. The special type of stop con- 
sists of a micrometer stop arrangement which makes it 
possible to take actual measurements directly, without the 
use of a scale. The screw on which the stop nuts are 
mounted has, in this case, been milled away nearly to its 
center, and on the flat surface thus provided a scale is gradu- 
ated, on one side of the center line in tenths, and on the 
other side in fourths, of an inch. A graduated micrometer 
collar is then provided on the screw, by means of which it is 
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possible to take any measurements varying by thousandths of 
an inch. The micrometer screw is adjustable in its end bear- 
ings, so that it can be brought up or down as required, in 
order that readings for different depths of drilled holes may 
be made to start at zero. The thread of the micrometer 
screw is a ratchet thread being made like a square thread 
on one side, and with an angle on the other. As the square 
side of the thread takes the thrust, this makes a very strong, 
positive and durable stop. 

The machine is furnished with from one to four spindles, 
as required, and it will drive to their full capacity, high- 
speed drills up to 29/32 inch in diameter, these drill sizes 
regularly having a No. 2 Morse taper shank, the spindle being 
provided with a No. 2 Morse taper socket. 

The general dimensions of the machine are as follows: The 
distance from the face of the column to the center of the 
spindles is 7 inches and the distance between the spindles 9 
inches. The maximum distance from the lower spindle end 
to the table is 24 inches, and it is possible to bring the spindle 
clear down to the table. The vertical adjustment of the 
spindle head is 11 inches, and that of the table 12 inches; 
the vertical feed of the spindle is 5 inches. The diameter of 
the spindle pulley is 4 inches. The working surface of the 
table for the 4-spindle machine is 11x 41 inches, the outside 


of the, table being 14x 44 inches. The tables of the one-, two- 


and three-spindle machines are, of course, proportionally 
The diameter of the main driving pulley is 8 inches 


smaller. 


Fig. 1. The Acme Turret Lathe 


and its face 214 inches for the four-spindle machine. The 
floor space required for the same machine is 33x48 inches 
and the weight is 1,230 pounds. 


THE ACME TURRET LATHE 


The turret lathe or screw machine herewith illustrated and 
described is the product of a new firm, the Acme Machine 
Tool Co., of Cincinnati, O. The machine gives evidence on 
the first inspection of having been designed to meet the de- 
mand for a high grade, powerful tool, for use with high- 
speed steel. This is evidenced, for instance, by the fact that 
the head-stock is cast solid with the bed, and by the pro- 
vision of a wide-faced, three-step cone with a friction clutch 
back-gear drive. The clutches are so arranged that the spin- 
dle can be stopped by throwing the operating lever to the 
middle position. The deep chip pan should also be noted. 
This will hold a liberal quantity of chips and oil, making it 
unnecessary to be constantly cleaning it out when taking 
rapid reduction cuts on steel. 

The spindle runs in ring oiling babbitted bearings of ample 
size. The end thrust is taken at the front bearing, thus 
avoiding danger of binding or loosening from the unequal 
expansion of the steel spindle and the cast iron bed. The 
automatic chuck is forged solid on the end of the spindle, 
reducing the overhang, and supporting the collet firmly at 
its extreme outer end. A master collet is furnished with 
each machine, together with one set of bushings for stock of 
the largest capacity of the spindle. The chuck and stock- 
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feeding lever is placed within easy reach of the operator. 
Special attention has, in fact, been given to the location of 
all the hand wheels, levers, etc., to permit easy manipulation 
without requiring the operator to shift his position. 

Interesting details of the turret slide mechanism are shown 
in Figs. 3 and 4. The turret A is hexagonal in form and is 
provided with tapped holes for attaching tools to the face, 
in addition to the regular holes with the binder bushings. A 
hole of. the same diameter as those in the turret is bored 
through the turret stem B, thus allowing long work to be 
turned with short stiff tools. The tool clearance over the 
top of the slide is made extra large to permit the use of 
large dies and turret tools, while the slide itself is made 
wide to give rigidity to the turret and tools. This will be 
seen in Fig. 4. 

Taper gibs C and C, also shown in Fig. 4, adjust the slide 
horizontally, while the slide bed has interposed between it 
and the top of the bed, the taper shim D, which by means 
of screws HE, E, can be adjusted forward or back so as to 
raise or lower the turret. These two adjustments, working 
in combination, serve to preserve the alignment of the turret 
holes with the spindle. An interesting point in the construc- 


Fig. 2. Rear View of Machine, showing Feed Mechanism 


tion of the taper shim D will be noticed in Fig. 3. The 
points of screws H# bear on inclined surfaces, so that when 
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Fig. 3. Longitudinal Sections, showing Turret Indexing and Feed 
Mechanisms 


the turret slide bed is raised from the bed of the machine, 
shim D goes with it, being held without danger of dropping 
loose, 
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The neck of the turret contains a bronze sleeve F, which is 
keyed to it, and thus revolves with it. This is bored taper 
to form a seat for the binding bolt B. By adjusting nut G, 
the turret may be held to its seat with any desired degree 


ar 


Fig. 4. The Feed and Automatic Stop Motions 
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of freedom, 
handle. 

The turret revolving mechanism is shown most plainly in 
the lower view of Fig. 3. As the turret slide nears the limit 
of its backward movement, the roll on 
the end of lock bolt lever J runs up the 
incline of tumbler K, thus withdrawing 
the turret lock bolt Z against the pres- 
sure of spring M. When LZ has been 
withdrawn, pawl N engages one of six 
hardened pins O driven into the neck 
of the turret (see upper view) and thus 
revolves the latter. At the conclusion 
of the indexing at the extreme end of 
the stroke, the roller at the end of J 
runs off the back side of tumbler K, 
locking the turret in position again. As 
the slide comes forward for its next 
cut, the tumbler K tips down out of the 
way of J, and pawl WN snaps in back of 
the next pin O, both being thus in posi- 
tion to index again on the next return 
movement. 

Details of the turret feed mech- 
anism are shown in both Figs. 3 
and 4. An independent stop is provided for each face 
of the turret. Bushing F, already mentioned, has bevel gear 
teeth cut on it meshing with a corresponding bevel gear P, 
which, by means of the shaft to which it is pinned, revolves 
the stop cylinder Q. This latter carries a series of six stop © 
screws R, which are thus brought successively into position 
in line with the stop screw abutment S. The striking of the 
stop screw against this abutment first throws out the auto- 
matic feed (if it is engaged), and then brings up against a 
positive stop immediately afterwards. This permits using the 
automatic feed in turning up to a shoulder, which may then 
be finished by hand, allowing the cut to run out until the 
face has been smoothed up. The abutment S is pinned to a 
rod 7, carrying a collar engaging the trip U, by means of 
which the power feed is thrown out. Lever V is used for 
throwing the feed out or in by hand. Also pinned to 7 is the 
handle W, which permits abutment S to be swung around 
out of the way of the stop screws, so as to feed beyond the 
positive stop, should occasion so require. 

The power feed is driven positively from the spindle by 
gearing enclosed in the case shown at the right of Fig. 2. 
This gearing provides four changes of feed, controlled by a 
handle extending over the rear head-stock bearing. This 
power feed may be attached to the machine after it is pur- 
chased, if desired by the user, without additional machining. 

The cross-slide is provided with a large graduated dial 
and positive stops. It has a hand longitudinal adjustment 
by means of the hand-wheel, bevel gears and screw shown 
on the front of the bed. This screw runs in a bronze nut 
screwed to the flat gib of the cross-slide, and is protected 
from chips and dirt by means of steel tubing. Power feed 
will be supplied for this cut-off if desired. 

A double taper friction countershaft of improved design is 


irrespective of the action of the regular clamp 
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supplied. The construction of the clutch is shown in Fig. 5. 
The shaft A, has keyed to it the driving sleeve B,. Interlock- 
ing with projections on this sleeve, but free to slide on the 
shaft, is a friction clutch 0, Bearing sleeve D: is a sliding 
fit in the hub of pulley H, and revolves on driving sleeve B,. 
It is provided with a large oil chamber holding enough lubri- 
cant to run a month or more without refilling. When thiin- 
ble J, is pressed toward the left, levers K,, of which one only 
is shown, operate to engage the friction surfaces of H, and 0, 
in a perfectly obvious manner. Ample adjustment for wear 
is provided by loosening screw H, and turning nut F, to bring 
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Fig. 5. Detail of Countershaft Clutch Construction 


the pulley into closer engagement with the cone surface of 
0, This construction will be appreciated by mechanics who 
have had to dismantle the counter-shaft and face of the hub 
of the pulley, in order to get more adjustment. 

The machine illustrated is provided with chuck and stock 
feed, and power feed for the turret slide. It may be pur-- 
chased without these attachments, however, either of which 
may be added at a later time without requiring any further 
machine work on the lathe. The same is true of a power 
feed to the cut-off slide, which will also be provided for work 
which requires it. 


WELLS IMPROVED WIRE FEED 


The accompanying illustration shows an improvement which 
has been introduced on the hand screw machine made by the 
F. E. Wells & Son Co., Greenfield, Mass. The advantage of 
this wire feed is that a single lever movement takes care of 
all operations and movements of the various parts necessary, 
including the opening of the chuck, the feeding of the stock 
forward, and the closing of the chuck. It is not necessary 


Improved Wire Feed Mechanism, made by the F. E. Wells & Son Co., 
Greenfield, Mass. 


to fasten a dog, collar, or other device to the stock, as is the 
case with the ordinary type of wire feed. The operation of 
the device is briefly as follows: When the lever C is pulled 
forward, the two fingers D, which are provided with cam sur- 
faces on their inner faces, are given a slight turn so that they 
grip the stock between them. By means of the pantograph, 
or “Jacob’s ladder” arrangement shown at A, the bracket 
holding the fingers D is made to move through a distance 
very much greater than that of the movement of the lever (C, 
so that a considerable length of stock may be fed in by a 
comparatively short movement of the feed lever. 
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lever C is moved back after the stock has been pulled for- 
ward, the fingers are again opened and are ready to take a 
new hold on the stock as soon as the handle CO is again oper- 
ated forward. At the same time that the fingers are released 
and moved back, the bracket immediately above the handle 0, 


which is provided with a yoke engaging with the chuck clos- 


ing collar, is moved backward, and the chuck is closed, so that 
thus all the operations of feeding the stock forward and the 
opening and closing of the chuck are accomplished by a slight 
movement of a single lever, without any additional manipu- 
lation. The disk shown at B is a guide for the stock and 
can be adjusted for different diameters. 


SPRINGFIELD PNEUMATIC PRESS 


The illustration shows an ingenious press for shop use made 
by the Springfield Machine Tool Co., 631 Southern Ave., Spring- 
field, O. It is intended for general shop use in the insertion 


and removal of heavy arbors, and in making the press fits met 
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Pneumatic Press with Automatic Intensifier 


with in machine building. It is an improved design of the 


machine shown in the department of New Machinery and Tools — 


of the August, 1908, number of MACHINERY. 


This machine operates by air pressure, either direct or in- — 


tensified, as will be described. It consists primarily of two 
heavy frame castings, upper and lower, held together by the 
strong screws shown on each side. The construction of the 
lower base permits a large wheel up to 3814 inches in diam- 
eter to be placed between the screws. The opening permits 


the work to be pushed into place instead of being lifted off — 


as would often be necessary if a circular opening only were 
provided. The two upright screws support the upper frame 
on the nuts shown. These are adjustable so that the upper 
frame can be lowered or raised to agree with the height of 
work being operated upon. 

As stated, the press is operated pneumatically. The piston 
is 15 inches in diameter with a stroke of 8 inches, 


of 7 tons when direct air pressure is being used. For work 


With an 
initial pressure of 80 pounds this gives a pressure on the work © 


a i Re ee ge 


oe 


2 
> 


ceeds 


gn. 


December,. 1909 


requiring a greater effort, the automatic pump mechanism, 
shown mounted on the top of the upper frame, is used. This 
is, in effect, a compressed air engine driving an air compres- 
sor capable of giving a maximum pressure of 225 pounds 
against the 15-inch piston, giving a pressure on the work of 
about 20 tons. 

All the movements of the press are controlled by the valve 
shown at the right-hand side of the upper frame. 


In one 


Radial Automatic Screw Driving Machine, built by Reynolds Machinery Co., Moline, Ml. 


position of this handle, the piston is raised, and in the next 
position the initial air pressure is admitted above the cylin- 
der. Should this not be sufficient to drive the work together, 
the handle is moved to the third position, which automati- 
cally starts the pump, gradually increasing the pressure to the 
desired point. A gage is furnished so that the operator may 
know at all times what pressure is being applied to the work. 

The distance between the upright screws is 38% inches. 
The maximum distance of the plunger at its topmost position 
to the bottom of the base is 42 inches. The machine requires 
a floor space of 24 by 48 inches. 


REYNOLDS RADIAL SCREW DRIVING MACHINE 


In the January, 1909. issue of MacuiINery an automatic 
screw driving machine built by the Reynolds Machinery Co., 
Moline, Ill., was illustrated and described. The accompany- 
ing illustration shows another machine built by this company, 


new an 


PHILADELPHIA 


Fig. 1. 


which is the latest addition to the line of screw driving ma- 
chines manufactured by the firm. This machine covers a 
range of work for which the regular stationary type shown 
with the previous description is not available, and bears the 
Same relation to the regular or upright type as a radial drill- 
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ing machine does to an upright drill press. The illustratiou 
shows the machine, which consists merely of an arm which 
can be mounted in any convenient manner, for example, ou 
a post or on the wall of the building in which the machine 
is used. The working parts of the machine are mounted on 
the arm which is provided with a joint at about one-half of 
the distance of the spindle from the wall. The arm is of 
such proportions that the screw-driving spindle can be 
brought to a maximum distance 
of 7 feet from the post, and owing 
to the jointed construction, the 
arm may be swung around so that 
the spindle can be placed in any 
position within the circumfer- 
ence of a 14-foot diameter circle, 
except for a small area close to 
the post. 

The spindle of the machine is 
spring counterbalanced so that it 
is automatically raised as soon as 
the operating lever is released. 
In operation, the screws are sim- 
ply thrown into the pan or hopper 
shown at the top in the illustra- 
tion. The work is then placed in 
such a position that the spindle 
end can reach the place where it 
is desired to drive the screw. The 
operator holds the feed lever in 
in one hand and places the other 
on the head of the machine so as 
to be able to swing it quickly into 
the desired position. He then depresses the lever as scon as 
the spindle comes in the desired position, thereby starting the 
screw. The spindle runs at about 800 revolutions per minute, 
so that the screws are driven in place practically instantly. 
The size of the machine shown in the half-tone is capable of 
driving screws up to No. 20, 4 inches long. The magazine, the 
friction-driven spindle, chuck, hopper, etc., are of the same de- 
sign as that, successfully used in the stationary type of ma- 
chine previously described. 

The machine is built to deliver, if necessary, 3 horse-power 
to the spindle, thus providing ample power for the largest 
screw within its capacity. It may be driven either from the 
line-shaft, counter-shaft, or by individual motor. 


NEWTON CYLINDER BORING MACHINE 
A new design of cylinder boring machine, which has been 
adopted as a standard by its builder. the Newton Machine 
Tool Works, Inc., Philadelphia, Pa., is shown in the accom- 


Front View of the Latest Design of Newton Cylinder Boring Machine 


panying engravings. This machine, as is evident after an 
examination of the illustrations, is exceptionally massive. 
The spindle is 8 inches in diameter and its bearings, both in 
the driving head and outer support, are amply large to insure 
rigidity and a minimum of wear. The particular machine 
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illustrated is intended to be driven by a variable speed motor 
which will be belted to the single driving pulley shown at the 
rear of the machine in Fig. 2. From the shaft on which this 
pulley is mounted, the motion is transmitted by spur gears to 
a driving worm meshing with a large worm-wheel which is 
mounted on a sleeve that revolves in bearings at each end of 
the head. This sleeve, which is 33 inches in length, transmits 
the motion to the boring-bar. The driving worm is of hard- 
ened steel, while the worm-wheel is of cast iron with an outer 
ring of bronze. The worm is provided with roll thrust bear- 
ings, and it has a triple thread of 6-inch lead. The bearing 


Fig. 2. Rear View of the Newton Cylinder Boring Machine 


sleeve in the outboard head for supporting the end of the bar, 
is of large diameter and has a length of about 20 inches. The 
feed motion for the bar is transmitted from the end of the 
driving shaft to the worm-wheel B, which is mounted on the 
feed box shaft. From this shaft, through the different com- 
binations of gears, nine changes of feed are obtained. A feed 
yoke which may be gripped to the bar at any point, and which 
is driven by pinions on either side of it meshing with racks 
mounted upon a supporting bed, serves to transmit the motion 
to the bar. This bed, as will be seen, is unusually rigid. For 
the fast traverse of the bar the worm shaft is connected with 
an idler male friction gear at A. The hand-lever C operates 
a friction clutch, controlling the fast traverse of the spindle 
and also the tooth clutch that engages the feed. With this 
design of drive and feed it is possible to obtain great vari- 
ations in the spindle speed, although the present machine is 
arranged for from 3 to 9 revolutions per minute of the spin- 
dle, and for feeds ranging from 0.062 inch to 0.647 inch per 
revolution of the spindle. The length of the feed is 72 inches, 
and the distance from the center of the spindle to the top of 
the work table is 37% inches. The facing arms are mounted 
on extensions of the spindle sleeves, permitting adjustments 
of the spindle without interfering with the arms. If desired, 
these arms can remain stationary while the spindle rotates. 
They are furnished with swiveling tool-holders which are 
mounted on a slide having a reversing power feed. This ma- 
chine is furnished, when desired, with a counterbalance, as 
shown, to equalize the weight ot the facing arms and to in- 
sure a Steady even motion of the spindle when boring and 
facing at the same time. The machine has a capacity for 
boring cylinders up to 40 inches in diameter, and it will bore 
and face cylinders up to 50 inches in length. When motor- 
driven, the machine requires a 15-horse-power motor which 
should have, preferably, a 3 to 1 speed variation. 


HOLTZEHR-CABOT UNIVERSAL DRILL 
The accompanying illustration shows a small drill made by 
the Holtzer-Cabot Electric Co., 621 Albany St., Boston, Mass. 
This machine is intended for use in garages, machine and 
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repair shops,‘and in manufacturing plants where light metal | 
work is handled, as well as in all other places where there ~ 
is a considerable amount of light drill press work. The ar- é 
rangement of the drill is rather ingenious and novel. As — 


shown in the illustration, the drill is mounted directly on | 
the motor casing, the main driving shaft passing up through 
the inside of the column, and transmitting the power by 
means of a round belt on a three-step grooved pulley, a small 
idler being provided to furnish the required contact of the 
belt with the pulley, this being necessary on account of the 
short center distance between the two grooved pulleys. 


Bch By It 


The 


eS acl TSS is Ni Dw palit CIN NL ee ion ae pa 


Sasa 


2 qv a 
; 
a 
ig 
4 . 
= 
| 
ae 
iq 
A Small Drill Press of Novel Dedien ; ; 
chuck will take drills up to 18/64 inch diameter. The tool 4 
is equipped with a 1% horse-power motor and is arranged to : 
drill at speeds varying from 800 to 2,700 revolutions per e 
minute. Motors are supplied for any class of electric current * 
supply. ? a 
* * * 


NEW MACHINERY AND TOOLS NOTES 


CoMBINED PUNCH AND SHEAR: Covington Machine Co., Cov- 
ington, Va. This is a punch and shear of the type in which the 
two machines are set back to back, with a common driving 
mechanism. The novelty of the design lies in the provision 
of sliding gears for giving a choice of either of two different 
speeds, depending on the service demanded. a 


Hanpy Die Stock: Handy Mfg. Co., Bridgeport, Conn. This 
die-stock is intended to cut a wide range of sizes with one set 
of dies, and without requiring the use of special tools for 
adjustment. It is at the present made in four sizes—the 
smaller size with single and the larger with double end 
chasers, to give different pitches for different diameters of 
pipe. 

SpEeD INDICATOR WITH TIMING ATTACHMENT: Karl Weiss, 30 
Woodlawn Terrace, Waterbury, Conn. This is a combination 
of watch movement and speed indicator, which automatically 
throws the worm gear out of mesh with the worm at the 
expiration of any desired time, up to three minutes. Its use 
makes the watch unnecessary when timing shafts and other 
rotating parts. 


Hanp Press: Standard Machinery Co., Providence, R. I 
This machine is of the vertical slide type, with a cast iron © 
frame mounted on a table with legs. The slide is cast in one 
piece and has attached to it a machine steel rack, operated 
by a pinion mounted on the lever shaft. It is adapted to fine 
work requiring more sensitive action than is obtainable wie a. 
a hand-wheel or foot-treadle. = 


CENTRIFUGAL Hot Air PoLISHING AND Drying MACHINE: Tol: = 
hurst Machine Works, Troy, N. Y. This machine is intended 
for cleaning small metal articles after electro-plating. It has 
been found that when such work is rotated at high speed 
in a centrifugal drier and subjected to a blast of hot air for 
10 minutes or so, a high polish results. While the action is 
somewhat obscure, it is said to give unusually good results. 


DRAFTSMEN’S SQUARE AND Protractor: D. J. Kelsey, New 
Haven, Conn. This protractor is similar in design to the 
maker’s celluloid protractor, but is made of sheet steel. The 
edges of the tool are turned down to secure stiffness and to 
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prevent the contact of broad bearing surfaces of metal with 
the paper, and the consequent rubbing of dirt into the draw- 
ing. The swinging arm is graduated in 32nds of an inch. 
A vernier reading to 10 minutes is provided. 


DOUBLE SPINDLE POLISHING AND BuFFING LATHE: Osborn 
Mfg. Co., Cleveland, O. This tool comprises two separate buff- 
ing and polishing spindles, mounted in a single frame, of 
light but very rigid construction. The shape of the front 
legs is such as to permit two men to work easily on the same 
machine without interfering with each other. The spindle 
drives are separate, so that the stopping of one spindle does 
not interfere with the other, while the advantages of the 
double machine in the matter of space economy are retained. 


ADJUSTABLE DRILL Jig: G. R. Carlson, 367 Ellicott St., Buf- 
falo, N. Y. This tool has a work-table 5 inches square, 
mounted on slides having screw adjustments in both horizon- 
tal directions, read by micrometer dials graduated to thou- 
sandths of an inch. A drill bushing is supported by a verti- 
cally-adjustable overhanging arm. The work-table is pro- 
vided with slots for holding parallels or stops for locating 
the work. The device weighs about 15 pounds, and should 
be useful in work made in too small quantities to make a 
special jig profitable. 


TWENTY-INCH DRILL: Aurora Tool Works, Aurora, Ind. This 
machine is an improvement over previous designs, the princi- 
pal improvement consisting in increasing the strength and 
weight of the machine. It is built either plain or with back 
gears. The maximum distance between the spindle and the 
table at the base is 31 inches, and between the spindle and 
the regular drill table, 20 inches. The table has a traverse 
of 20 inches and the spindle a traverse of 7 inches. The ma- 
chine requires one horse-power for its drive. The floor space 
occupied is 36 by 18 inches. 


CALIBRATING APPARATUS. FoR HicH Pressure Gacres: Watson- 
Stillman Co., 192 Fulton St., New York City. This apparatus 
is designed for calibrating master gages or for comparing 
other gages with a master gage. In the first case the pres- 
sure is applied directly by weights acting on a piston in a 
carefully designed and fitted cylinder. Provision is made for 
eliminating friction effects and for controlling the pressure 
within fine limits, permitting accurate work in testing. In 
the second case the two gages are connected with a cylinder 
a the pressure is produced by a hand-operated screw 
action. 


TURBINE DYNAMOMETER: Herschell-Spillman Co., N. Tona- 
wanda, N. Y. This is an absorption dynamometer in which 
the resistance is furnished by a turbine pump construction, 
discharging in a closed circuit through a by-pass. The by- 
pass may be throttled more or less to change the load im- 
posed by the action of the blades on the water. The intro- 
duction of a small supply of fresh water serves to regulate 
the temperature and keep it below the boiling point. It is 
particularly adapted to automobile engine testing and will be 
furnished with a frame to fit the same testing stand in which 
the engines are mounted. 


ADJUSTABLE BoLT AND CLAMPING Device: Red Wing Adjust- 
able Bolt Co., Red Wing, Minn. This adjustable bolt is in- 
tended for various temporary uses, but particularly for secur- 
ing work to the tables of machine tools. It can be quickly 
shifted to vary the length, and is therefore of advantage in 
cases where it would otherwise be necessary to have a large 
assortment of different lengths of bolts for clamping. The 
bolts are provided with ratchet-shaped stops, on any one of 
which a clamp may be secured. Two bolts comprise a set, 
and by means of these and a U-clamp, work of a great variety 
may be clamped down. 


BI-CENTRIC MASTER-KEYED PapLtocK: Yale & Towne Mfg. Co., 
9 Murray St., New York City. This is a new design of pad- 
lock of the highest quality, embodying the makers “Bi-centric” 
system of master-keying. Separate plugs are provided for the 
Master key and the operating key. When thus made, the 
locks may be arranged in any number of sets, each set con- 
trolled by a master key and all controlled by a grand master 
key. No two padlocks have keys alike, and the original sim- 
plicity and security of the pin-tumbler mechanism is not im- 
paired. The locks can also be arranged as for safe deposit 
rad so that the use of two keys is required to operate 

e lock. 


Ronson UNIVERSAL WRENCH: Cryder & Co., Park Ave. and 
63rd St., New York City. This wrench, when closed is only 
6 inches in length and weighs but 8 ounces, though it pro- 
vides 9 wrenches in one, ranging in size from 3/16 to 13/16 
inch. It consists in general of a set of four wrenches, held 
together by a screw and wing nut in the center. The wrenches 
are slotted so that any one of the four wrenches may be pro- 
Jected outside of the others, when it is.to be used. When one 
of the wrenches is pulled out for use, the others form a han- 
dle, giving considerable leverage. The screw passing through 
the slot in the wrenches has a square body, making it impossi- 
ble for the members to turn. 

Stop MrcHANISM FoR LATHE CROSS-SLIDE AND CARRIAGE 
Movements; Lodge & Shipley Machine Tool Co., Cincinnati, O. 
In the July and August, 1909, numbers of MAcHINERY, de- 
partment of New Machinery and Tools, we described two 
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special forms of Lodge & Shipley lathes, in which an improved 
stop mechanism was incorporated as one of the principal fea- 
tures. The builders are now prepared to furnish their regu- 
lar patent head lathes in the smaller sizes with this stop 
mechanism, giving such lathes many of the advantages of the 
turret machine in the matter of the duplication of diameters 
and shoulder lengths. With the use of these stops, a single 
tool may be used for turning or boring duplicate work of con- 
siderable complication. 

AUTOMATIC TAPPING CHUCK: Pawtucket Tool Co., Inc., Paw- 
tucket, R. I. Two styles of automatic tapping chucks, known 
as styles A and B Thompson chucks, have been brought out 
by this company. The style A chuck is intended for use in 
radial drills and the style B more especially for upright drills; 
the latter style contains its own reversing mechanism, while 
the other is employed on machires on which such mechanism 
is already incorporated. There are no projecting parts on these 
chucks. The advantages claimed for them are that they are 
simple in construction and require no tightening and loosening. 
Holes can be tapped clear to the bottom, and the breakage of 
taps is practically eliminated. The chuck stops automatically 
and instantaneously at the bottom of the hole. 


RIVETING MACHINE: Charles Greiner:Co., New Haven, Conn. 
The principal feature of this machine is its high speed; the 
machine will strike from 1,000 to 6,000 blows per minute 
when the treadle is depressed. The principal working element 
of the machine is a spring cushion hammer which works in 
a gun metal cylinder and which is actuated by the engagement 
of a roll at its upper end, with cam-like projections on the 
end of a flange which revolves on a horizontal plane and is 
driven by a friction clutch. In combination with the great 
number of blows per minute the hammer spins at a high rate 
of speed and causes the head of the rivet to be evenly spread. 
The -elastic blow prevents injury to fine work and allows 
working of rivets at different heights without altering the 
adjustment. 

HORIZONTAL, BoRING, DRILLING AND MILLING MACHINE: Fos- 
dick Machine Tool Co., Cincinnati, O. This machine, known 
as the style A, is a new design capable of performing all the 
operations of drilling, milling, tapping, boring, facing, etc., 
on light and heavy work, within the dimensional limits of 
the machine. It is of the type in which the spindle is mounted 
on a head, vertically adjustable on the face of a column, which 
is itself horizontally adjustable on the base of the machine. A 
particular feature of the design is the rugged construction of 
the slide mechanism for operating the boring bar feed. Spe- 
cial attention has also been given to placing the spindle-driv- 
ing gears close to the work, so as to reduce to a minimum 
the torsional stress in the spindle. Power feed and quick- 
return movements are applied to the movement of the column 
on the base, and to the movement of the head on the column. 
Hight changes of positive feed are provided for these move- 
ments, as well as for the end motion of the spindle. There 
are sixteen spindle speeds, ranging from 4 to 216 revolutions 
per minute. The machine is built in two sizes. The No. 1 
machine has a table 42 by 72 inches area, and the No. 2, 42 
by 120 inches. An outboard support for the boring bar is 
provided, adjustable horizontally and vertically. The machine 
will also be furnished, if desired, with a constant or variable 
speed motor drive. All the gears are of steel and the hear- 
ings are all bronze bushed. Careful attention has been given 
to workmanship and design in all details throughout the ma- 


chine. 
* * * 


VANADIUM FORGING DIES 


The severity of the service imposed on riveters and forging 
dies, boiler punches and other tools in similar uses often 
makes the upkeep abnormally expensive even when the best 
carbon steel is used. It is in such trying situations that 
certain alloy steels have shown marked superiority—a superi- 
ority so great in fact as to be in some instances very note- 
worthy. For example, in a ship-building yard on certain 
severe work, pneumatic hammer riveting dies made of the 
best carbon steel obtainable and treated in approved manner 
lasted only about ten hours each. The vibrations crystallized 
the shanks of the dies, the result being breakage at the 
juncture of the shank and the die proper. When these carbon 
steel riveter dies were replaced by vanadium steel dies, their 
life was greatly extended, fourteen months’ service being re- 
ported by one concern using this alloy for its pneumatic 
riveter dies. An article on the characteristics of vanadium 
steel referring to its marked superiority for severe service 
was published in the engineering edition of MAacHINnery, Oc- 
tober, 1907. 

The accompanying illustration shows a pair of forging dies 
made of mild type H vanadium steel supplied by the Ameri- 
can Vanadium Co., Frick Building, Pittsburg, Pa., which are 
worthy of attention in this connection. In this case the bes 
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carbon steel dies lasted only about two days when worked to 
the limit of capacity. The vanadium steel dies substituted 
nave been in service for four months, and are still in good 
shape. The ratio of gain in endurance is already 60 to 1, and 
the prospect is that it will be much greater. Type H vanadium 
steel analyzes: carbon, 0.75; chromium, 0.90; vanadium (con- 
tained), 0.25; sulphur and phcsphorus, very low. The amount 
of vanadium contained is small, being only about 1/400 of the 
total. It is evident, as has been before remarked, that vana- 
dium has a very subtle and marked physic effect to make so 
great a change in characteristics of steel when administered 
in such small quantities. It seems to make a great improve- 
ment by its presence alone aside from its chemical combina- 


Vanadium Forging Dies 


tion. Vanadium acts as a deoxidizer, and counteracts the 
effect of fatigue and induced crystallization, the prime cause 
of failure of riveter dies, forging dies, and other dies and 
punches subjected to severe and often repeated shocks. 

It is interesting to note that recent practice in making 
vanadium alloys tends toward the use of even smaller 
quantities of vanadium, particularly in iron castings. Where 
the practice several years ago ran about 0.25 per cent it is now 
found advisable to reduce the vanadium content to 0.12 or 0.10 
per cent. Sometimes even smaller percentages are used with 
marked increase of tensile strength and elasticity. 

* * * 


In the account of MAcHINERY’s seventh annual outing in 
the November number it was stated that the Sandy Hook R. R. 
is the only railroad owned by the United States Government. 
This statement is an error. The Panama R. R. is also owned 
by the government; it was purchased with the Panama Canal. 


* %* * 


PERSONALS 


R. H. Victory, formerly of the Lowell Machine Shops, Lowell, 
Mass., is. now assistant superintendent with the Hastern Bolt 
& Nut Co., Providence, R. I. 


David Millington is now traveling in Europe introducing a 
new line of full and one-half automatic screw machines lately 
brought out by Ludwig Loewe & Co., Berlin, Germany. 


Charles Flannigan has been made superintendent of the 
Fox Machine Co., Grand Rapids, Mich., succeeding Matthew 
Lund, who has been placed on the road as salesman for the 
company. 

John W. Doyle, for fifty-two years an employe of the George 
W. Prentiss Wire Co., Holyoke, Mass., and for many years 
foreman of the fine wire department, has resigned on account 
of ill health. 


Guy H. Gibbs, who has been with the Westinghouse Electric 
& Mfg. Co. for the past eight years, four of which have been 
with that company’s Cincinnati office, is now with the Western 
Hlectric Co. at Cincinnati. 


T. Commerford Martin, for many years editor of the Hlec- 
trical World, has retired to become permanent secretary of 
the National Electric Light Association. Mr. Martin is writing 
the biography of Thomas A. Hdison. 


C. A. Koehler, for the past three years foreman of the wood - 


pattern department of the Chapman Valve Mfg. Co., Spring- 
field, Mass., has resigned to become foreman of the wood pat- 
tern work of the Stevens-Duryea Co., Chicopee Falls, Mass. 


Henry L. Barton, for several years works manager of the 
Westinghouse Machine Co., Hast Pittsburg, Pa., has left that 
company, and with others has formed a new company known 
as the Metal Products Co. which will manufacture automobile 
parts in Detroit, Mich. 


Charles EH. Meech, secretary of Wilmarth & NCEA Co., 
Grand Rapids, Mich., who has been in charge of the com- 
pany’s Alaska-Yukon- Pacific exposition in Seattle, Wash., is 
now making an extended business trip in the interests of ‘the 
company aiong the Pacific coast. 
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Holden I. Crane, for the past six years connected with the 
operating department of the Cincinnati Milling Machine Co., 
Cincinnati, Ohio, and Percy S. Crane, a well-known Cincinnati 
business man, have formed the Crane Machine Tool Co., and 


have taken over the sensitive drill business of the Knecht 
Bros. Co. 


Francis Walker has been employed sixty-four years without 
a break in the Fairbanks Co.’s scale factory, St. Johnsbury, — 
Vt., and for forty-nine years has been at the head of its © 
foundry department. Col. Walker, as he is known in his 
home town, was eighty-four years old October 27, and, despite — 
his age, he is at his post every day directing the work of © 
160 men. 

A. P. Warner, vice-president of the Warner Instrument Co., — 
Beloit, Wis., whose purchase of a Herring-Curtiss aeroplane | 
was mentioned in the August number, has made a few suc- — 
cessful trials on the Morgan farm near Beloit. The first flight — 
was made November 2, when a height of about fifty feet was — 
attained. Mr. Warner has an improved form of aeroplane in | 
mind, and if his plans are successful it is possible that he will — 
manufacture aeroplanes for sale. 
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OBITUARIES 


Frank J. Ludington, an inventor of cigarette-making ma- 
chinery, died at Waterbury October 2, aged sixty-three years. 


Richard Watson Gilder, editor of the Century and a well- — 
known author and poet, died suddenly of heart disease in 
New York, November 18, aged sixty-five. 


George W. Hoffman, manufacturer of the U. S. metal polish, — 
and other specialties, died at his home in Indianapolis, Ind., 
October 22, after a short illness. The business will be con-— 
tinued by his widow. 


Joseph B. Bancroft, president of the Draper Co., Oakdale, 
Mass., manufacturers of cotton mill machinery, died at his 
honte in Oakdale, October 25, aged eighty-eight. He succeeded 
Gen. William F. Draper as head of the Draper Co., two 
years ago. 


Tatem Parsons, the first engineer of the locomotive John 
Bull, died at Camden, N. J., November 5, aged ninety years. 
He was the first engineer to handle the throttle. The famous 
locomotive is now in the National Museum at Washing- 
COnE DS ie: 


Lemuel Coburn, president of the Coburn Trolley Track Co., 
Holyoke, Mass., died at his home in Holyoke, October 26, aged 
seventy-nine years. Mr. Coburn was the inventor of the Co- 
burn trolley apparatus and of many other devices, among 
which was a successful rag cutter for paper mills. This rag- 
cutting machine first brought Mr. Coburn prominently before _ 
the mechanical world. 


John Moffitt, inventor of the threshing machine, died re- a 
cently in Denver, aged eighty-four years. Moffitt constructed 4 
his first threshing machine on his father’s farm near Canton, Fy 


him international fame. The new machine was exhibited a 
the world’s fair in London in 1851 where it attracted the ~ 
attention of royalty itself. Mr. Moffitt built and sold his © 
thresher for several years and later became interested in the © 
rubber business in Boston. Still later he went to California 
and engaged in mining, and developed a cheap and expedi- © 
tious method of smelting; also.improved mining machinery. 


Edward D. Entwhistle, who in his youth was a fireman and 
engineer of George Stephenson’s locomotive Rocket, died at 
his home in Des Moines, lowa, November 1, in his ninety-fifth 
year. He was only sixteen when employed by Stephenson as 
fireman of the Rocket on its epoch-making trial trip from 
Manchester to Liverpool in 1831. After a few trips Stephen 
son turned the care of the locomotive over to Entwhistle, who 
made two trips daily over the first railroad for nearly three 
years. Mr. Entwhistle came to the United States, and in ~ 
1856 settled in Des Moines. He was first employed in the — 
United States as engineer on the steamer Troy running on 
the Hudson River, and later was engineer of one of the lake — 
steamers for several years. In Des Moines he was in charge 
of the engines of various large mills. He had a clear memory 
of his trial trip with Stephenson, and the enthusiasm of the © 
crowds who witnessed it. He lived in Des Moines for fifty-— 
three years. 


Robert M. Van Arsdale, publisher of the American Engineer a 
and Railroad Journal, died suddenly of apoplexy at his home — 
in New York, November 23, aged sixty-one years. Mr, Van 
Arsdale was connected with trade journalism from his twenty- — 
fifth year when he became associated with a high tariff pape 
in Chicago. In 1875 he joined the staff of the Railroad Gaz 
ette as advertising solicitor, and remained with that journa 
until he purchased the National Car Builder and began it 
publication in 1880, with James Gillet editor. In 1896 Mr 
Van Arsdale purchased the American Engineer and Railroa 
Journal from M. N. Forney, who remained its editor for one — 
year, when the two papers were combined under the name of 
American Engineer, Car Builder and Railroad Journal. Tw 
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years later the name was changed to the present title, Ameri- 
can Engineer and Railroad Journal, G. M. Basford then being 
the editor, who was succeeded by R. V. Wright, the present 
editor, in 1905. Mr. Van Arsdale had a wide acquaintance 
among railway mechanical officials and manufacturers of rail- 
way supplies, and was a man highly esteemed by his friends 
and acquaintances. He is survived by his widow. The burial 


was in Chicago. 
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COMING EVENTS 


December 1-3.—Annual convention of the National Society for the 
Promotion of Industrial Education. An exhibition of school work 
from all over the United States will be one eee features. J. C 
Monaghan, secretary, 20 West 44th St., New York, : 

December 6.—-New York meeting of the American Society of Re- 
frigerating Engineers. Secretary W. H. Ross, 154 Nassau St., N. Y. 

December 7-10.—Thirtieth annual meeting of the American Society 
of Mechanical Engineers in the Engineering Societies Building, 29 
West 39th St., New York. The professional papers assigned to the 
meeting are as follows: Tests on a Venturi Meter for Boiler Feed, 
Charles M. Allen; The Pitot Tube as a Steam Meter, George F. Geb- 
hardt; Efficiency Tests of Steam Nozzles, F. H. Sibley and T. 8. 
Kemble; An Electric Gas Meter, C. C. Thomas; Tan Bark as a Boiler 
Fuel, David M. Myers; Cooling Towers for Steam and Gas Power 
Plants, J. R. Bibbins; Some Studies in Rolling Mill Engines, W. P. 
Caine; An Experience with Leaky Vertical Fire Tube Boilers and the 
Best Form of Longitudinal Joint for Boilers, F. W. Dean; Testing 
Suction Gas Producers with a Koerting Ejector, C. M. Garland and 
A. P. Kratz; Bituminous Gas Producer, J. R. Bibbins; The Bucyrus 
Locomotive Pile Driver, Walter Ferris; Line Shaft [Efficiency, Me- 
chanical and Economic, Henry Hess; Pump Valves and Valve Areas 
and a Report on Cast Iron Test Bars, A. I, Nagle. The social enter- 
tainment will be in charge of the members residing in and around 
New York, under the direction of a local committee, of which Mr. 
William D. Hoxie is chairman. A number of excursions are planned 
to points of interest, and a lecture for membets and guests on agricul- 
tural machinery will be given in the evening of one of the meeting days. 

December 8-10.—Annual meeting of the American Society of Chemical 
Engineers, Philadelphia, Pa. J. C. Olsen, secretary, Polytechnic In- 
stitute, Brooklyn, N. Y. te 

January 1-8.—Tenth international exhibit of automobiles and auto- 
mobile appliances, Grand Central Palace, New York, under the auspices 
of the American Motor Car Manufacturing Association. R. EH. Olds, 
chairman, 505 Fifth Ave., New York. 

January 8-15.—Association of Licensed Automobile Manufacturers’ 
tenth annual exhibition of automobiles and automobile appliances, 
Madison Square Garden, New York. M. L. Downs, secretary, 7 East 
42d St., New York. 

January 18-20.—Annual meeting of the American Society of Heating 
and Ventilating Engineers. W. M. Mackay, secretary, P. O. Box 1818, 
New York. 

January 19-20.—Annual meeting of American Society of Civil Engi- 
aay New York. Charles W. Hunt, secretary, 220 West 57th St., New 

ork. 

June 1-August 31, 1910.—American Exposition in Berlin, under 
illustrious auspices, to stimulate trade relations between Germany and 
America. This will be the first all-American exposition ever held in 
a foreign country and will be of interest to all Europe as well as 
America. It will be held during three of the best months of the year 
for an exposition, being at the full tide of the foreign travel when 
Bole ‘will be attracted in large numbers. Max Vieweger, American 

anager, 50 Church St., New York. 


SOCIETIES AND COLLEGES 


TEACHERS’ COLLEGE, COLUMBIA UNIVERSITY, New York, has planned 
a series of night courses by which young men who have first-rate 
technical ability in the wood-working and machinist’s trades can pre- 
pare themselves for the profession of teaching in industrial schools. 
This course is being offered at night in the school in industrial arts, 
and covers mathematics, drafting, design, wood-working, machine shop 
work, industrial history and methods of teaching industrial arts. A 
three years’ course of night work will enable an expert mechanic, 
otherwise qualified, to gain a diploma as teacher of industrial arts. 

TECHNICAL PUBLICITY ASSOCIATION, New York, held its second fall 
meeting Thursday evening, November 11, at the National Arts Club, 
14 Gramercy Park. The subject of the evening’s discussion was the 
merits of special issues of technical and trade papers. The argument 
for the affirmative was opened by James H. McGraw, president of the 
McGraw Publishing Co. The question was debated pro and con with 
enthusiasm. The vote on the question was in the negative, it being 
the opinion of the majority that there is no valid reason for the pub- 
lication of special numbers to celebrate birthday anniversaries, etc. 

TECHNICAL PUBLICITY ASSOCIATION, of New York, held its first 
monthly meeting for 1909-10 Thursday evening, October 14, at its 
headquarters, 14 Gramercy Park. Mr. Charles S. Redfield, advertising 
manager of the Yale & Towne Mfg. Co., was toastmaster, George H. 
French, head of the advertising and sales department, delivered an 
address on the principles of advertising, of much general interest to 
advertisers and publicity managers. Howard M. Post, advertising 
Manager of the Western Electric Co., told of plans for a systematic 
study of the direct results of trade paper advertising. ‘The burden of 
Mr. French’s talk was the psychology and psychological aspect of 
advertising copy. 

BRITISH ASSOCIATION OF ENGINEDRS, 17 Victoria St., Westminster, 
$.W., has instituted an employment register for the use of engineers 
seeking employment, the principal features of which are: No fee of 
any kind will be charged, the cost of the management being defrayed 
BY the association with a view to the ultimate benefit of the profes- 
sion; qualified engineers of all grades may have their names recorded, 
though in making the selection, preference, naturally, will be given to 
members of the society; only a few names of probable suitable candi- 
dates will be submitted for each vacancy, so as to facilitate the em- 
ployer’s choice; and effort will be made to get personal knowledge of 
the candidates with full details of their qualifications, etc. 8. C. 
Ackerman is the secretary, 


NEW BOOKS AND PAMPHLETS 


FurL THSTS WITH ILLINOIS CoaL. By L. P. Breckenridge and Paul 
Diserens. 55 pages, 6x9 inches. Published by the Illinois En- 
gineering Experiment Station, Urbana, Ill. 

UTILIZATION OF FURL IN LOCOMOTIVE Practice. BULLETIN No. 402. 
By W. F. M. Goss. 28 pages, 6 by 9 inches. Published by the 
Department of Interior, U. S. Geological Survey, Washington. D. C. 

ANCIDENTAL PROBLEMS IN GAS PropucHR TESTS. BULLETIN No. 393. 
By R. H. Fernald, C. D. Smith, J. K. Clement and H. A. Grine. 
2 pages, 6 by 9 inches. Published by the Department of Interior, 
U. 8. Geological Survey, Washington, D. C. 
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COMMERCIAL DEDUCTIONS FROM COMPARISON OF GASOLINB AND ALCO- 
HOL TESTS ON INTERNAL COMBUSTION ENGINES.—Bulletin No. 392. 
By Robert M, Strong. 38 pages, 6x9 inches. Published by 
Hie peraLimens of Interior, U. S. Geological Survey, Washington, 


BULLETINS OF REVENUES AND EXPENSES OF STEAM ROADS IN THD 
UNITED STATES FOR APRIL, May AND JUNE, 1909. Published by the 
Interstate Commerce Commission, Washington, D, C. 

These bulletins give the mileage of various railway systems and tables 
‘of revenues and expenses of railroad systems operating more than 500 
miles of lines. 

THE SLIDE Rut. By J. J. Clark. 62 pages, 4%x6 inches. _ Pub- 
lished by the Technical Supply Co., Scranton, Pa, Price 60 cents. 

This book on the Mannheim slide rule is a plain, simple, practical 
description of the instrument and its use. The principles of logarithms 
are explained and the methods of use of the rule in combined multi- 
plication and division, locating the decimal point, principles of recip- 
rocals, square and square roots, cubes and cube roots, and trigonomet- 
rical functions. The treatment of the slide rule is one that will be 
appreciated by many who have never been able to use it with facilit 
or satisfaction. ‘The description is prepared in the plain, understand- 
able style characteristic of the work of Mr. Clark, who is manager of 
the textbook department of the International Text Book Co., and dean 
of the faculty of the International Correspondence Schools. The book 
is highly recommended to all in need of a practical treatise on the 
Subject. 

HANDY MAN’s WORKSHOP AND Laporatory. By A. Russell Bond. 467 
pages, 5% x 8 inches, 370 illustrations. Published by Munn & Co. 
Inc., New York. Price, $2 ’ 

This book was compiled largely from contributions published in the 
Scientific American, and valuable suggestions received in response to 
the opening of the department devoted to the interests of the “handy 
man.” It treats of fitting up a work shop, shop kinks, the soldering of 
metals, and the preparation of solders and soldering agents, the handy 
man in the factory, and the handy man’s experimental laboratory, and 
the handy man’s electrical laboratory, the handy man about the house, 
and model flying machines. It will be found of considerable interest 
and probable value by amateurs and other tinkers who have a penchant 
for making models, model apparatus and repairing machinery. The 
book is an appropriate present for boys of mechanical tendencies and 
inventive ability. 


Cyrus Hatt McCorMicK—HIs Lire anp Work. By Herbert N. Casson. 
264 pages. 54% x8 inches. Published by A. C. McClurg & Co., 
Chicago, Ill. 

_In this book Mr. Casson has given an account of the life and activi- 
ties of McCormick, the inventor of the reaper, in the same interesting 
style characterizing his books, ‘‘The Romance of the Steel” and “The 
Romance of the Reaper.” The effect of the invention of harvesting 
machinery on the world’s industrial activity is tremendous and can 
scarcely be over-estimated. The reaper made the work of one man as 
effective in harvesting grain as that of ten laborers before its advent. 
The harvesting machine has greatly increased the available food supply 
and is one of the great contributing causes of the advancement made 
in civilization and material comforts during the past sixty years. The 
book will be read with profit by all interested in the characteristics 
of a man who had the genius of the inventor combined with the 
capability of a remarkable business man. 


MECHANICAL WorRLD ELECTRICAL POCKET BooK FoR 1910. 27 
4x6 inches. Published by Emmott & Co., Ltd., 65 King Se" 
Manchester, England. Price 6 d. net. 

This electric pocket book is a companion publication to the well- 
known Mechanical World Pocket Diary and Year Book. The Electrica] 
Pocket Book is confined to data on electrical matters comprising elec- 
trical units, resistance, specific resistance, mechanical and electrical 
unit e uivalents, magnetos, electric bells and bell currents, electric 
transmission of power, dynamos and motors, methods of distinguishing 
electrical energy, alternating current systems, alternating current gen- 
erators, polyphase motors, machine driving by electric motors, horse- 
power required to drive machinery, starting switches, motor generators, 
rotary converters, transformers, care and management of dynamos and 
motors, balancers, boosters, accumulators, conductors, cables, house 
wiring, circuit breakers, testing circuits, electric measuring instruments, 
lamps and lighting, electric welding, ete. . 


ea el ye land ay aot eal a By Frank BH. Law and William 
ewell. pages, A xX inches, Published by the F i 
and Casualty Co., New York. Price, 25 cents. 5! pice 

The appalling frequency of industrial accidents has aroused general 
interest in ways and means of accident prevention. Aside from the 
humanitarian aspect of the matter, the financial loss alone is so great 
as to demand the attention of manufacturers, business men and eall 
concerned in the prevention of accidents from a purely selfish motive. 
In 1908 $22,392.072 was paid in premiums for liability insurance, 
which is an indication of the responsibility carried by the manufacturers 
and the burden imposed on industry as a whole by industrial accidents. 
The pamphlet discusses care on the part of employers and employees; 
safety devices; steam boilers; electrical apparatus; elevators: the 
factory ; wood-working machinery, etc. It is thoroughly practical and 
will be found of general value by manufacturers and by employees 
in charge of apparatus likely to cause injury or death by accident. 


THe SteEaAM HNciIne. By Charles H. Benjamin. 316 pages, 6x9 
inches. 198 illustrations and diagrams. Published by the Techni- 
cal Press, Brattleboro, Vt. Price, $3. 

This treatise was prepared with the intention of covering practically 
the whole list of subjects relating to the steam engine, and is designed 
primarily for a text-book rather than a work of reference for engineers, 
although it will serve admirably for the latter purpose. The author 
explains the elementary principles of engines so that they may be 
readily understood by students. It pays much attention to practical 
problems, and questions in economy in operation are referred to the 
results of recent experiments made under working conditions. The 
contents of the work by chapters are as follows: Definition of terms, 
elementary principles, the simple steam engine, thermodynamics of 
air, thermodynamics of steam, valve and link motion. indicators and 
indicator diagrams, compound engines, conveyors, fly-wheels, steam in 
the cylinder, condensers, and heaters, piping and flow of steam, steam 
engine performance, steam engine design. specifications and costs, It 
closes with standard tables of weights of water, ammonia table and 
hyperbolic logarithms. The typographical excellence of the book is 
notable, the text, illustrations and press work being unexcelled. 


INDUSTRIAL TRAINING; TWENTY-SIXTH ANNUAL REPORT OF THD BuREAU 
or Labor STaTistTics. 394 pages, 514 x 8% inches. Published by 
the State Department of Labor, Albany, N. Y. 

The report reviews the general conditions as to advancement in the 
manufacturing industries of New York State; the supply of skilled 
workers’; the training of workers in industrial establishments; appren- 
ticeship systems; attitude of employers and organized labor towaré@ 
general industrial or preparatory schools; and attitude of organized 
labor toward trade schools. The summary of investigations is that the 
need of skilled male labor in the industries of the state is most severe 
in the manufacture of blown glass, many of the machinery and metal 
trades, manufacture of boots and shoes, and in certain of the building 
trades. It was found that the apprenticeship system in such industries 
as machine and building trades can be made more effective by intro- 
ducing definite provision for systematic instruction. The need and value 
of general industrial and preparatory trade schools for boys and girl+ 
between fourteen and sixteen years is strongly testified by the reports 
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Brown & Sharpe Mfg. Co., 


| B &S 100s A Mechanic’s Worth 


is dependent upon the 


Quality of His Work 


In turn the quality of his work is 
governed largely by the accuracy 
of the tools he uses. | 


B. & S. Tools 


are considered 


Standards of Accuracy 


because of the inherence of this 
essential quality in every one. 
Hence their careful use insures 
accurate finished work. 


Discriminating Mechanics 
Demand Them 


Send for the new illustrated folder 
entitled, “A Machinist’s Kit’. 


Adv. Index pages 36-49 RAILWAY MACHINERY 


Providence, R. I[., 


Cutter Quality 


is a manufacturer’s 


Essential Requirement 


inasmuch as it influences cutter 
costs. Furthermore, it is a par- 
ticularly prominent characteristic 
of 


B. & 8S. Milling Cutters 


and 


Gear Cutters 


Each cutter is carefully inspected 
at every stage of its manufacture 
and the successive lots are of a 
uniform hardness. 


36 Varieties. 
7300 Sizes. 


A cutter list will be sent free to 
any address upon request. 
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of employers in all industries and is agreed to by the labor unions. 

Practical trade schools seem to be most in need in the machine and 

buildings trades. An extension of evening schools giving both practical 

and technical instruction in the trades is demanded by employers in a 

large proportion of the industries. ) 

Hanvp Book ror Mrecuanics. By Franklin E. Smith. 328 pages, 5 x 
7% inches. Publisued by D. Van Nostrand Co., New York. Price 
1.50 net. 5 } 

This Paabk is intended for the general instruction of mechanics, 
particularly those who are weak in arithmetic. It treats of notation, 
addition, subtraction, multiplication, division, weights and measures, 
reduction of fractions, addition of fractions, arithmetical signs, sub- 
traction of fractions, multiplication of fractions, division of fractions, 
decimal fractions, reduction of decimal fractions, addition of decimals, 
subtraction of decimals, multiplication of decimals, division of deci- 
mals, proportion, compound proportion, interest, involution and evolu- 
tion, cube root. Part II treats of arithmetical signs and characters, 
and explains the solving of formulas. Part III is on mensuration and 
gives rules for finding the circumference, diameter and area of circles, 
area of ellipses, triangles, rhomboids, trapeziums, volume of solids 
including the sphere, cylinder, pyramid, cone and frustum. Part IV 
treats of weights, specific gravity, dimensions, measurements and 
weights of vessels, calculation of contents of tanks, cisterns, etc. Parts 
V and VI treat of the elemeats of simple machines, including the lever, 
pulley, wheel and axle, inclined plane, wedg2 and screw, and strength 
of materials. ‘The work is one that can be recommended for the in- 
struction of apprentices, mechanics and others who have not had the 
advantages of a good common school education, and it will also be 
found useful by those who desire to renew their knowledge of the 
things learned in youth and partly forgotten through eee a Aaae 

i AL DRAWING FOR TRADE SCHOOLS. By Charles C, Leeds. 

Rea inebon 8x11 inches. Published by D. Van Nostrand Co., New 
rk. | Price, $2 net, 

Tue anton oe is assistant to the head of the school for appren- 
tices and journeymen Carnegie Tecknical Schools, has presented a work 
on mechanical drawing that is a refreshing contrast to many of the 
books on the subject that have been published. It has been prepared 
with the idea of making students in mechanical drawing think and work 
without merely copying models. It is the outgrowth of his work in the 
Carnegie Technical Schools where the importance of developing the 
faculty of imagination and mental picturing an object was forcibly 
impressed on him. It is a faculty that many students lack, and the 
need for developing it became very apparent. The book in the begin- 
ning treats of the tools and elementary processes used in drawing, 
comprising pencils, pencil points, drawing board, T-square, triangles, 
drawing lines, laying off dimensions, use of compass and dividers, 
drawing circles and arcs tangent to lines, lettering, sketching, inking, 
etc. The plan of the work is that of displaying the drawing to be 
made on the right-hand page, giving the instructions for making the 
drawing on the left-hand page. A large number of practical examples 
are given, comprising the following: Flanged pin, machine bolt, clamp, 
sleeve, problems in projection, flanged pulley, 8-inch hand-wheel, lathe 
face-plate, positive clutch coupling, compression shaft coupling, safety 
flange coupling, geometrical problems, ellipses, spur gear, conic sections, 
intersections and developments, bevel gear, 12-inch speed lathe details, 
comprising the legs, bed, tool-rest, tail-stock and head-stock, examples 
of tabular data, bench grinding details comprising the frame, commu- 
tator bar, commutator ring, armature spider, generator frame, worm 
gearing, plate cam, periphery cam, conventional signs used in Struc- 
tural work, standard framing, beam connection, etc. The book is one 
that we can recommend to those who would learn mechanical drawing 
at home, and to the instructors in trade schools and other institutions 
requiring a good practical work on the subject. ; 
ELEMENTS OF MacHIND DesicN—Part I. By W. Cawthorne Unwin. 

531 pages, 514% by 8% inches. 387 illustrations and diagrams. 
Published by) Longmans, Green & Co., London and New York. 
Price $2.50. - 


This well-known textbook on machine design was first published in~ 


877 it since has been revised three times. In the revision of 
1890" ie chapters relating to steam engine details were published 
separately as Part II. Part I deals with general principles, strength 
of materials, rivets, bolts and other fastenings; journals and shaft- 
ing; couplings; pedestals; transmission of power by gearing, belting, 
ropes and chains. In the present revision the work has been almost 
entirely rewritten, and the page size has been changed from 4% 
by 6% to 51%4 by 8% inches. In the foreword the author writes of 
the great task of originally writing the book, and of the still greater 
task of keeping it abreast of the times, as follows: “If originally 
the author had fully realized the multiplicity and complexity of the 
problems which arise in designing machinery, the present treatise 
would probably not have been written. If he had now for the first 
time the task of writing it, he would no doubt take the view that 
“for an adequate scientific treatment of the subject a much larger 
treatise would be necessary. . _- There are now so many aids to 
the study of. the application of scientific principles to all branches of 
engineering practice and so much of engineering experience has been 
made accessible, that the difficulty of dealing with the subject at the 
time this book was written will hardly be recognized now. - . 3 
This treatise was intended to occupy a distinct field between works 
on applied science and empirical books of rules and collections of 
examples of machine details.” The practical nature of Unwin’s work 
has been generally recognized, and the machine designer using it will 
find that the present edition upholds the plan of the former editions 
and extends and improves it. One new chapter on keys and cotters 
has been added besides the general additions and changes in all other 
chapters. The index his been somewhat extended, but much room is 
yet left for improvement. 


CATALOGUES AND CIRCULARS 


tISHOLT MACHINE Co., Madison. Wis. Leaflet illustrating and listing 
standard boring and facing tools for Gisholt lathes. 

WASHBURN & GRANGER, 120 Liberty St., New York. 
Dean dumping, shaking, and stationary boiler grates. 

CUTLER-HAMMER MFG. Co., Milwaukee, Wis. Copy of revised navy 
specifications covering electric motors and controlling devices. 

Hypro Mre. Co., Pittsburg, Pa. Circular of “Hydro” recording and 
velocity gage for measuring the rate of flow of gases in pipe lines 
or ducts. 


Scuurtn & Komrtrine Co., Philadelphia, Pa. Circulars of Koerting 
deep-well water jet pump and water jet eductors for mines, tun- 
nels, etc. 

BH. C. Atkins & Co., INc., Indianapolis, Ind. Circular illustrating 
and describing Atkins AAA car mover, being an improved form of 
pinch-bar. 

COLLINS WIRELESS TELEPHONE Co., 54-56 Clinton St., Newark, N. J. 
Catalogue of wireless telephone sets for experimental, lecture, office 
and field purposes. 

PrerRLESS WiEctRic Co., Warren, O. Booklet illustrating the use 
of Peerless motors on paper box machinery, blowers, pumps, envelope 
mailing machines, ete. 

FOSDICK MACHINE TOOL Co., Cincinnati, Ohio. Circulars of Nos. 1 
and 2 Fosdick horizontal boring, drilling and milling machines of the 
elevating head type. 


Catalogue B of 


RAILWAY MACHINEKY 


December, 1909 


Watton Co., Hartford, Conn. Circular of Walton extractor of 
broken taps. This extractor is made in 16 sizes, suitable for taps 4 
to 14%-inch diameter. 

PIKE Mra. Co., Pixe, N. H. Mailing card advertising Pike’s “Little 
Four” sharpening set, reversible oil stone, ‘Koenig’ razor hone and 
“Pykarvo’””’ knife sharpeners. 

Emerson Exxcrric & Mre. Co., St. Louis, Mo. Bulletin No. 3309 
replacing bulletin No. 3307 of electric forge blowers, direct connected 
for direct and alternating currents. 

Crescent LAMP Co., 516-518 West Monroe St., Chicago, Il]. Circular 
of incandescent lamp guards, including the “‘Loxon,’’ which is a guard 
that prevents theft as well as breakage. : 

NortH Bros. Myre. Co., American St. and Lehigh Ave., Philadelphia, 
Pa. 
with right- and left-hand ratchet movement. 

AMERICAN BLOWER Co., Detroit, Mich. Sectional catalogue No. 250 
of ABC blowers for cupolas, forges, melting and heating furnaces, 
forced draft, pneumatic tube systems, ete. 

S. EH. Horton Macuinn Co., Windsor Locks, Conn. Price list of 
four-jaw independent reversible jaw chucks, made in seven sizes, coy- 
ering the usual ratings of 8-inch to 26-inch sizes inclusive. 

HARRISON Sarery BOILER WorkKS, Philadelphia, Pa. Treatise on 
Cochrane feed water heaters and the profitable utilization of exhaust 
steam in condensing and non-condensing steam power plants. 

F, W. Devon & C. T. RayNnotps Co., New York and Chicago. Cata- 
logue of artists’ and drawing materials, comprising colors, India inks, 
pencils, rubbers, pantographs, drawing instruments, T-squares, pro- 
tractors, ete. 

CrLror Toot Co., Buchanan, Mich, and 207 
Chicago, Ill. Catalogue No. 10 of Celfor tools, 
drills, Rich flat drills, Celfor-Rich 
sockets, and grinding machinery. 

ScHuMAcHnR & Boyn, Cincinnati, Ohio. 
S. & B. instantaneous change gear engine lathes, built in 18-inch, 
20-inch, 24-inch, 26-inch, 30-inch, 36-inch, and 48-inch sizes. Details 
oF construction, including double-plate apron and head-stock, are also 
shown. 

CAMERON ENGINEDRING Co., 154-156 Berriman St., Brooklyn, N. Y. 
Circular on overhead tramways, trolleys, switches, cranes, and_ scales 
for overhead handling and weighing; a pulley block crane mounted on 
four truck wheels, made in five Sizes, and having a capacity from 
1% to 8 tons. 

STROMBERG ELECTRIC Mre. Co., 108-128 North Jefferson St., Chicago, 
Ill. Descriptive circular of new wall type electric chronograph for 
registering the time of entrance and exit of employees, the time of 
starting and completion of jobs and other purposes where a time regis- 
tering device is essential. 

UNION STEAM Pump Co., Battle Creek, (Mich. Catalogue B of Union 
air compressors, comprising a complete line of various types and sizes 
in ordinary use for operating pneumatic tools, coal cutters, pumps, 
sand blast work, and for other purposes, in foundries: machine shops 
and manufacturing plants. 

HARRISON Sarety Borer WorKS, Philadelphia, Pa. Pamphlet de- 
scribing Cochrane steam stacks and cut-out valve heater and receiver, 
and its application in connection with commercial systems of exhaust 


Railway Exchange, 
reamers and three-lip 
and quick-change chucks, reamer 


Mailing folder illustrating 


steam heating. The diagrams illustrating the installations of service _ 


are printed in colors. 

CARBORUNDUM Co., Niagara Falls, N. Y. Vol. VII of the “Revised 
American Statesman Series” on Benjamin Franklin, by F. W. Haskell, 
president of the Carborundum Co, ‘The biography treats of the activi- 
ties of B. Franklin in a brief but startling way, and we have no doubt 
that all readers of Macuinury fortunate enough to receive one of 
these unique booklets will be much edified by the story. 

Guorer WESTINGHOUSH, Pittsburg, Pa. Pamphlet describing the 
Melville-Macalpine speed reducing gear for marine turbines; the 6,000 
horse-power hydraulic absorption dynamometer used tor testing the 
reducing gear at the works of the Westinghouse Machine Co., East 
Pittsburg, 
of efficiency of high-speed steam turbines. 

CLEVELAND PuncH & SHEAR WorKS Co., Cleveland, O. Catalogue 
and stock list No. 3 of machines and small tools for the fabrication of 
iron and steel, comprising standard punches, coupling nuts, button- 
head rivet snaps (chrome-nickel alloy steel), twist drills, chisels, 
backing out punches, shear blades, punching machines, shears, I-beam 
punch, angle shears, bending rolls, rotary planers, wall radial drills, ete. 

WESTINGHOUSE ELEcrric & Mrc, Co., Pittsburg, Pa. 
1181 of portable direct current ammeters and voltmeters. The char- 
acteristics of these instruments are accuracy and durability, though 


they are neither bulky nor heavy. They are operated on the D’Arsonval _ 


principle with a permanent magnet and moving coil. The magnetic 


structure is so arranged that the moving element can easily be taken 


out for repairs. 
MAX VIEWEGER, 50 Church St., New York. Prospectus of the Ameri- 


can Wxposition to be held in Berlin, June, July and August, 1910, with ; ; 
These 


diagram of floor space in exposition buildings Nos. 1 and 2. 
prospectus gives the name of the American and German committees, 


which include such distinguished citizens as J. Pierpont Morgan, David — 
R. Francis, John Wanamaker, Dr. George F. Kunz, Emil L. Boas, Dr. — 


Nicholas Murray Butler, William G. McAdoo, C. A. Moore, et 

NATIONAL-ACME Mra. Co., 
Acme automatic screw machine and samples of its work, also some 
interesting statistics. 
10,000,000 pounds of iron, steel and brass stock are annually cut into 
100,000,000 parts. 3,000,000 screws and parts are carried in the 
New York store, 77 White St., 3,000,000 parts in the Chicago store, 
56 West Washington St., and 15,000,000 in the Cleveland factory. 

ARMSTRONG Bros. Toon Co., 113 North Francisco Ave., Chicago, IIl. 
Catalogue and price list of Armstrong tool-holders, for turning, ream- 
ing, boring, slotting, drilling, cutting-off metals; and other machine 
shop specialties comprising lathe tool sets and cabinets, grinding 
holders, Armstrong cutting-off and grinding machines, drill and reamer 
holders, lathe tool-post, lathe dog, bolt driver, quick-action drill vise, 
planer jack, universal ratchet drill, automatic drill drift, C-clamps, etc. 

NATIONAL TUBE Co., Frick Building, Pittsburg, Pa. Catalogue H-1909 
of material manufactured by the Kewanee Works of the company, 
embracing wrought pipe for steam, gas, water and air, cast and 
malleable iron and brass fittings, brass and iron body valves and 
cocks, drive well points and well Supplies. The catalogue is attractively 
arranged and well printed; some of the illustrations are partly in 
color to distinguish brass from iron. It should be in the files of all 
fans using pipes, valves, cocks, flanges, and other supplies men- 

oned. 

BucKby® ENGIND Co., Salenr, Ohio. Catalogue of Buckeye electric 
blue-printing machines with testimonials of many users. The cata- 
logue is unique in that the upper and lower edges of each page imitate 
the characteristics of blue-prints, being in blue with white lines. The 
Buckeye Engine Co. was one of the first American concerns to use 
blue-prints and it has consistently promoted their use for many years. 


Circular illustrating and describing the ‘Yankee’? breast drill. 


Pa., and report of tests of the reducing gear; also report — 


Circular No. 


Cleveland, O. Circular illustrating the — 


The company. has a product department wherein © 
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LOCOMOTIVE REPAIR SHOP PRACTICE—3 
THE C., C., C. & ST. L. RY. SHOPS AT BEECH GROVE, INDIANA 


ETHAN VIALL* 


Indiana, there is a group cf splendid new buildings, 

which is the nucleus of what will be, in the not-dis- 
tant future, an immense plant known as the Big Four Railroad 
Shops. At present only the locomotive work is done there, the 
rest of the work being done at the old shops in Brightwood; 
but as soon as the buildings contemplated are finished the en- 
tire system of shops will be located at Beech Grove. Nowhere 
in the West are railroad shops better housed than are the 
boiler, machine and forging departments at this place. The 
immense buildings are as light as day, and the great height 
of the roofs makes them seem like a part of the great outdoors. 


BOUT five miles out of Indianapolis at Beech Grove, 


Fig. 1. Corner of the School-room for the Instruction of Apprentices 
in the Big Four Shops 


Fig. 3. Large Cabinet in which the Drawing and Instruction Papers are filed 


The arrangement of the shop divisions and machinery is 
particularly good, which would naturally be expected in a new 
shop especially planned for a given purpose, but nevertheless 
a large amount of credit is due to Mr. J. McCarthy, superin- 
tendent of shops, whose ideas of what a railroad shop should 
be are certainly up to the best practice elsewhere. Mr. F. 
Bauer is the general foreman of these shops, and Mr. R. J. 
Williams the assistant general foreman, and it is to the last 
named gentleman that I am especially indebted for the time 
and trouble he took at a busy period in making the necessary 
arrangements and in giving me all the information required. 
I am also under obligation to Chief Clerk S. F. Taylor for 
Many courtesies. 


0 
* Associate Editor of MACHINERY. 


The Apprentice School System 

In the big office building a large room is set apart for the 
apprentice school. This school is conducted on what is known 
as the New York Central apprentice school system, and at the 
present writing there are 49 boys taking the course, repre- 
senting seven trades. These boys are divided into three 
classes, each class receiving instruction two mornings a week, 
from 7 to 9 o’clock. The days for instruction are Monday and 
Thursday, Tuesday and Friday, and Wednesday and Saturday 
for the respective classes. Before entering the school, a boy 
must pass an examination in simple arithmetic, reading and 
spelling, with an average of seventy per cent. If a boy passes, 
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Fig. 2. Cabinets for Storing Miscellaneous Parts and Notebooks used 
in Connection with the School Work 
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Fig. 4. View of Wash-room for Machine Shop 


he is next sent to a doctor for a physical examination, and, 
if satisfactory, he is given a six months’ trial to find out 
whether he will ever be of any use to a railroad or whether 


“he is only cut out for a grocery clerk. 


The apprentice course extends over a period of four years, 
and the boys are given instruction in mechanicai drawing, 
algebra, geometry and trigonometry, so far as these apply to 
their future work, and the parts and mechanical working of 
the various railroad appliances. All tools and material used 
by a boy in the schoolroom are furnished free by the com- 
pany, except a set of drawing instruments which are sold to 
him at actual cost. Besides the schoolroom work of four hours 
a week, the apprentices are constantly under the supervision 
of a shop instructor whose sole business it is to instruct them 
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in the running of the various machines on which they are not other similar schools show the same. tendency, I do not 
working, how to use and handle tools, material and them- know, but the result here is very gratifying to shop men. 

selves. It is customary, when a boy shows ability, to give The school instructor at Beech Grove is Mr. A. W. Martin, 
him from thirty to sixty days drawing. It was thought be- and the shop instructor Mr. John Buehler. These men are 


y 


Fig. 5. General View in the Shop, showing its Neat and Orderly Fig. 6. Large Lye Tank in which the Grease is removed from 
Appearance ms the Dismantled Parts 


fore starting the school that all of the boys would want to be especially fitted for their work both by nature and education. 
draftsmen owing to its being cleaner than shop work, and ‘the equipment of the schoolroom is unusually complete, and 
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Fig. 7. The Fixtures used for Holding Shoes while planing Fig. 8. Head with Three Cutters, used for blocking out the 
the Inside and Flanges Ends of Solid Connecting-rods 


that, in consequence, no shop men would be developed; in consists of drawing tables, charts, testing machines, locomo- 
fact this was one of the strongest objections to the adoption of tive, car, and air-brake parts and a well arranged blueprint 
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Fig. 9. Simple Form of Clamping Mandrel for Fig. 10. Fixture for Holding Brasses while the Fig. 11. Boring Mill Fitted with a Curtain to pre- 

Bora Driving-box Brasses while turning the Edges are being planed, ana Clutch for Handling vent Brass Chips from being scattered over the 
u them Floor 


the apprentice school plan. In actual practice, however, the room. A view of one corner of the schoolroom is given it 
opposite has been the result, and draftsmen are almost as Fig. 1, which shows how neat and well lighted it is and also 
scarce as hens’ teeth—only two having expressed a desire to a few of the charts and appliances. Fig. 2 shows two of the 
be draftsmen since the school was established. Whether or shelves, on which different parts are kept; the space under- 


a 
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neath is used for storing the boys’ note books, drawing in- overhauling of a mass of other old junk is necessary to find 
struments and the like. Drawing and other instruction papers’ the parts of a certain locomotive. 


are kept in the case shown in Fig. 3. This is one of the very few shops having the lye tank 
: inside the building, as shown in Fig. 6; but the place is so 
Tne Closets, Washrooms and General Orderliness large and the skylight ventilation so good that no fumes are 


In the various shop departments the arrangements for the noticeable anywhere. The tank is large enough to dip whole 


Fig. 12. Turning L-shaped Dunbar Packing Rings in the Vertical Fig. 18. Special Machine for Dividing and Cutting Packing Rings 
Boring Mill into Equal Segments 


comfort and sanitary welfare of the men are an agreeable trucks in, or several big iron boxes full of parts may be im- 
surprise, as few shops of any kind in the country are so well mersed at once. 


eoninped. Up on a platform or gallery running down the Planer Jigs for Shoes—Blocking Out Holes in 
middle of the big machine shop is a series of closets, wash- Connecting-rods 
rooms and shower baths arranged in units. One of the wash- The jigs, Fig. 7, used by Mr. C. L. Thomson, foreman of the 
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Fig. 14. Efficient Form of Clamp for Holding Wheel Tires Fig. 15. Combined Faceplate and Chuck with Reversible Jaws which 
while boring was made in the Shop 


rooms, with its concrete floor and individual porcelain wash machine shop, for planing shoes in gangs, are worth describ- 
bowls, with hot and cold water, is shown in Fig. 4. The bowls ing. ‘he shoes are first placed in jig A and the inside planed 
are all porcelain (and not merely coated iron), as these have out; they are first roughed and then finished to size with the 
been found cheaper in the long run, for enameled iron ones’ tool lying on top. Next they are placed on the ‘mandrel’ B 


soon check up and rust, causing the enamel to flake off and (a row on each side), which has a tongue that fits the mid- 
soon destroying the entire bowl. dle slot in the planer table. One side of the series of shoes 


Fig. 17. Self-Centering"Clamping Mandrel for Holding Split Packing 
Rings while re-turning the Outside 


Pig. 16. Lathe equipped with Chuck and Turret, both of which 
were made in the Shop 


In the main shop very few things are allowed to lie on the is finished by using both planer heads. The mandrel is then 
floor, cases and racks being provided for almost everything, as turned over by means of the crane, the tongue on the op- 
Shown in Fig. 5, and when an engine is dismantled all loose posite side fitting into the same table slot, and the other side 
parts are placed in a rack or case, so that in reassembling no of the shoes is finished. While this mandrel, at first sight, 
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seems unwieldly, it is not so in actual practice, as the crane 
handles it like a toy, and the large number of shoes finished 
at once makes this a very economical method. 
Connecting-rod end holes are blocked out with a three- 
cutter cat-head, as shown in Fig. 8. The combined tools of 
this head cut a slot about 3/8 of an inch wide, and they are 
so ground that one cuts out a narrow slot at the left, the next 
one a narrow slot at the right, while the third takes out the 
middle, making a very smooth-running, fast-cutting device. 


Driving Brass Turning Device 

Driving brasses are held in a lathe while turning the out- 
side in the special clamping mandrel shown in Fig. 9. The 
engraving shows the simplicity of this mandrel, and also the 
way the bolt heads are set in to prevent turning. The brasses 
are centered approximately before the final tightening of the 
clamping nuts by means of the ball-end caliper lying on top 
of the brass, the ball being placed in the center hole. The 


Fig. 18. Pneumatic Pipe Bender 


edges of these brasses are planed off in a shaper while they 
are held in the jig shown in Fig. 10. The clutch used on the 
air hoist to grip them while handling is shown at A. The 
boxes are machined for the brasses on a slotter with a rotary 
table feed in the usual way, and after the brasses are pressed 
in they are bored out on the boring mill shown in Fig. 11, 
which is fitted with a curtain that effectually prevents the 
brass turnings from being thrown all over the floor while 
cutting at high speed. As the engraving shows, the upper 
curtain support has a gap in it for the air hoist. This sup- 
port is made of pipe, and a short piece of rod stuck in the 
pipe is used to bridge across the gap and keep the curtain 
from dropping down while being pulled around to enclose the 


Fig. 19. Injector Nozzle being turned while held in Pneumatic Chuck 


table. A guard rail A prevents the curtain from coming in 
contact with the revolving table. The simple form of clutch 
used to hold the box while lifting it with the air hoist is also 
plainly shown. 


Making and Dividing Dunbar Packing Rings 
The cast cylinders from which the L-rings for Dunbar pack- 
ing are made are first turned on the outside, bored small and 
slotted in as shown in Fig. 12, the slots being slightly wider 
than the combined thickness of a slip ring andthe cut-off tool 
used. A previously turned slip ring is then pressed onto the 


MACHINERY 


January, 1910 


top L and the outside and top of the combination ring are 
finished. The outside edges are also rounded and the inside 
bored to size tar enough down to meet a slot, previously cut 
nearly through by a cut-off tool from the outside, when the 
completed ring comes off, ieaving another L-ring ready for 


Fig, 20. Miscellaneous Tools used in the Brass Department 


the fitting of the slip ring as at first. To save the trouble 
of laying off these rings when dividing them into segments, a 
special machine (Fig. 13) has been made. In using this 
machine the complete ring is placed as shown, the center 
pin of the clamping and spacing lever B fitting into a socket 
so that the entire lever and pin may be. lifted off and then set 
down over the ring. The ring is then fed onto the milling 
saw C by pulling up on lever D, and as soon as the ring is 
cut through the lever is pushed down and the ring indexed by 
shoving lever B over against stop-pin F. 
B is then released and it is brought back against pin #, 
clamped to the ring, and the ring again fed onto the saw. 
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Fig. 21. Unique Device for the Babbitting of Brasses 


This operation is repeated as often as is necessary to cut the 
required number of segments. The lever B and stop-pin # 
are adjustable for various sized rings or segments. The parts 
of a divided packing ring are shown at @G. 


Boring Mill Tire Clamps, Useful Lathe Chuck, Packing 
Ring Mandrel, etc. 

In Fig. 14 are shown the tire clamps used to hold tires on 
the boring mill while boring them out. These clamps are 
considerabiy different from those used in either the North- 
western or Milwaukse shops, which were shown in the May 
and August numbers, respectively. The hooks are hinged so 
as to drop back out of the way- while the tire is being put 
into place and centered by the set-screws shown. When the 
clamps are pushed up into an upright position a wide, thin 
wedge with a double bevel is driven in between the hook and 
the top of the tire to clamp it. The clutches used to grip 
the tire while using the air hoist are shown lying on the 
platen. ‘These clutches, like the one shown at A, Fig. 10, 
are so made as to be self-locking, and the heavier the pull 
the tighter they grip. 

An interesting chuck and face-plate made in the shop is 
shown in Fig. 15. The ease with which the jaws may be 
reversed, and the way they are guided by shallow grooves in 


The clamp on lever 
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the faceplate, as well as the way the screws are set in are 
plainly indicated in the engraving. Another home-made chuck 
is shown in Fig. 16, and the turret shown is also a shop-made 


one. 

Fig. 17 shows a self-centering clamping mandrel for holding 
one-piece split packing rings while re-turning the outside. 
This device is very similar to the kind used in automobile 


Fig. 22. Pneumatic Press for Forming 
Grease Cakes 


Fig. 25. Testing the Air Pumps 


Fig. 27. Supporting Air Drill with Portable Track and Trolley 


shops for the same purpose, an outer sleeve being used to com- 
press and center the ring until it is clamped between the 
mandrel flanges, when the sleeve is removed. 

A portable pneumatic pipe bender is shown in Fig. 18. As 
the engraving shows, the three rollers may be set in varying 
relative positions by moving them along the T-slots in the 
table in either direction. I have seen a number of portable 


Fig. 23. Two Telescoping Drill 
Sockets 
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pneumatic pipe benders, but this is the neatest and most com- 
pact yet. 
In the Brass Department 
Considerable brass work is done in the machine shop, and 
the turret machines for the most part are fitted with pneu- 
matic chucks. Fig. 19 shows one of these with a brass injector 
nozzle in place and also the form of box finishing tool used, 
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Fig. 24. One of the Books found in the Shops 
containing Piece-work Rates 
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Fig. 28. Portable Crane which is fastened to the Steam Dome 


while Fig. 20 shows a number of box tools, fiat drills and 
driil holders used. The long box tool at the top is a die 
holder with a special inside guide bushing for cutting the 
threads on a brass injector throttle stem. 

Two old air cylinders have been rigged up into a press 
(Fig. 22) for the purpose of pressing cellar grease into cakes 
like the one on top of the barrel to the left. The upper cylin- 
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der compresses the grease into the mold and the lower cylin- 
der is used to push the finished cake up out of it. 

For various purposes the telescoping drill sockets shown in 
Fig. 23 are very useful and dozens of them are in constant use 
or kept in stock in the toolroom which is in charge of Mr. 
William Greilich. 

An Unusual Babbitting Machine 

In the tin and copper department in charge of Mr. W. J. 

Moffat, the method of babbitting some of the parts is unique, 


Fig. 29. Riveting the Steam Dome to a Boiler 
with a Large Stake Riveter 

and so far as I have been able to learn, original with Mr. 
Moffat. By referring to Fig. 21 it will be seen that the bab- 
bitting device used for brasses consists principally of a large 
iron pulley, flanged at the lower end and free to revolve on 
its center and around the outside rim of which are fastened at 
intervals the babbitting forms. The brass to be babbitted is 


Fig. 32. Drawbar Pocket 
Bender 


set on end against one of these forms and the pulley or wheel 
revolved until the piece is opposite the air cylinder piston. 
After the contact bracket has been adjusted the air is turned 
on and the brass is pressed tightly against the mold. The 
babbitt is then poured in and a jet of air turned on the in- 
side of the pulley rim opposite the hot metal quickly cooling 
it enough to allow the pressure to be taken off and the next 
piece swung into place. This machine is one of the speediest 
means of doing the class of work indicated that I have seen, 
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Fig. 30, Machines for Welding and 
Swaging Flues 


Fig. 33. Tool for Forming Twisted 
Pipe Clamps 
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and as practically all of the work done in this shop is piece 
work, it is speed that counts. In connection with piece work, 


it may be well to state here that there is no secret whatever 
as to the piece work rates and “books” similar to Fig. 24 
consisting of hinged tin leaves with turned edges into which 
are slipped typewritten sheets of rates are placed in conven- 
ient places throughout the shop so that a workman or anyone 
else can learn in a moment what the rate is for any given 
It is claimed that since the inauguration of the piece 


piece. 
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Fig. 31. Forming Tool for Making Slash-bar 
Handles 

work plan here, that the work is turned out at 25 per cent 
less cost than in any other shop of the system and at the 
same time the men’s wages have been increased from one- 
third to one-half over what they received when paid by the day. 
Of course the slow and dull men have of necessity been 
weeded out and the men now at work are active and alive 
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Fig. 34. Tool for Bending Safety Hangers 
for Brake Rods 


to every kink that will save time without lessening the effi- 


ciency. Personally I was greatly impressed with the business- 
like movements of the men in every department. 


The Air Brake Testing Apparatus 


The air brake department which is placed at one end of the 
machine shop is very complete and the apparatus used for 
testing air pumps is shown in Fig. 25. As the engraving 
indicates four pumps may be tested at once. In the foreground 
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is shown a very convenient stand with tilting table for pump 
work. Fig 26 shows the vaive testing apparatus. 


In the Boiler Shop 


The boiler shop is in charge of Mr. J. H. Filcer, with Mr. An- 
drew Greene as assistant, and like the machine shop it is al- 
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Fig. 35. Winged Former in which Cotter 
Pins are made 

most large enough to get lost in. The first thing one notices 
when entering it from the office or the machine shop is the 
big Chambersburg stake riveter, Fig. 29, and the next are the 
stepped up horses used for platform ends by the _ boiler- 
makers; these as well as the tracks and trolleys used to sup- 
port the air drills, are shown in Fig. 27. The method of 
sustaining these air drill supports by a bent brace over the 
boiler dome and adjustable braces bolted to one end of the 
boiler, is plainly shown. A counterweight balances the air 
motor by means of a cord running over two pulleys and 


Fig. 37. Pneumatic Bulldozer for Light Work 


chrough the loop of an iron bracket on the motor. Another 
very useful device is the crane fastened to the boiler dome 
(Fig. 28), which is easily put in place and has a semi-cir- 
cular table of its own for the roller on the lower end of the 
supporting brace to run on. 

At the right in Fig. 30 is shown one of the most solid and 
compact pneumatic flue swages imaginable, while at the left 
is a regular standard flue welder of the roller-contact type. 


Special Bulldozer Bending Forms 


There are several well-made bulldozer forming deviccs in 
the forging department, which is in charge of Mr. H. D. 
Wright. One of these, the former used for making handles 
for slash bars, etc., is shown in Fig. 31. This former needs 
but little explanation as it can at once be seen that in use 
part A wedges over the hinged part B making the first half 
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Fig. 36, Punch and Die for Bending 
Angle Iron 
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of the bend, which is immediately finished by part CG, the end 
of which is hinged and is forced around by the formed stop 
D, leaving the handle finished as shown. 

Fig. 32 is a drawbar pocket bender which differs from most 
of those recently shown in having the forming head of one 
solid piece instead of with wings. The gibs on the ends of 
the drawbar pocket are formed in an 
Ajax forging machine. 

Twisted pipe clamps A, Fig. 33, are 
formed by the punch B passing under 
the part O and the sharp edge strik- 
ing the upper edge of the hot iron, 
bending it over as shown. 

Safety hangers for driver brake rods 
are made on a former (Fig. 34), which 
is very similar to Fig. 31, except that 
the final bend is straight instead of 
curved, as in the first instance. 

Cotter pins are made on a winged 
former (Fig. 35), and angle iron is 
bent with a punch and die shaped as 
in Fig. 36. 

The pneumatic bulldozer shown in 
Fig. 37 is a splendid machine for light 
bending as it is arranged with a per- 
manent head and foot block so as to 
take easily-made forming punches and 
dies. By using these blocks formers 
of any ordinary shape for simple bend- 
ing can be quickly made out of 
scrap metal under the steam hammer, 
clamped in place and several hundred 
pieces run out while a blacksmith 
would just be getting warmed up to the job. 

Fig. 38 shows a big block ready to be forged under one of 
the steam hammers, the method of holding and handling 
being about the same as elsewhere. 


* * * 


The electrical operation of an experimental section of the 
Swedish state railways for a number of years in order to 
ascertain the possibilities of economical electric operation in 
a country with abundant water power which can be used for 
generation of current, has proved so satisfactory that the 


Fig. 38. Method of Handling a Big Forging in the Blacksmith Shop 


administration of the state railways has decided to electrify 
the line between Kiruna and the Norwegian border. The dis- 
tance is about eighty miles, and the traffic consists mainly of 
iron ore transported from the ore fields of Kiruna and Gelli- 
vara to the port of Narvik on the Norwegian coast. This is 
the most northerly railway in the world, it being entirely 


north of the polar circle. Two electric express locomotives 
and twelve freight locomotives have already been ordered, and 
the state is to proceed immediately to build the required 
hydro-electric plants. The total cost of electrification, includ- 
ing equipment, is estimated at $3,400,000. 

* * * 


A chair in aerial navigation has been established at the 
East London College of the London University. Prof. A. P. 
Thurston will have charge of this department and lecture on 
aerial navigation and subjects connected with this science. 
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THE DESIGN OF HEAVY HELICAL SPRINGS 
FOR RAILROAD CARS 


E GBERT R. MORRISON* 


A helical spring for railroad 
service is almost invariably 
made of round bar spring steel. 
The analysis of spring steel most 
frequently used is known as P. 
R. R. analysis, and its composi- 
tion is as follows: Carbon, 1.0 
per cent (not under 0.90 per 
cent); phosphorus, 0.05 per cent 
(not over 0.07 per cent); manga- 
nese, 0.25 per cent (not over 0.50 
per cent); silicon, not over 0.10 
per cent; sulphur, net over 0.03 
per cent. 

For spring steel of this character the maximum fiber stress 
should not be over 80,000 pounds per square inch, and the 
torsional modulus should be taken as 12,600,000 pounds. In 
the following discussion these values will be used where nu- 
inerical substitution is made. 

A spring is usually specified by three dimensions, although 
some specfications complete the design by a fourth. The di- 
mensions usually given are the outside diameter, free height, 
and diameter of bar. The fourth dimension, the solid height, 
is not generally given, so that the actual design of the spring 
_is really left to the manufacturer. In some cases the num- 
ber of coils or “rings” is specified, but this should never be 
done, as a tapered coil may be considered by one as a full 
coil and by another as a partial coil, thus causing confusion. 

Investigation of such formulas as are found in the general 
text-books, hand-books, and books of reference, indicates the 
need of more direct formulas to facilitate the design of 
springs. It is the writer’s intention to present the deriva- 
tion of such formulas with parallel examples, showing the ease 
of application. For this purpose we adopt the following no- 
tation: 
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d = diameter of bar, 

D =mean diameter of coil, 

f =total deflection, 

h =solid height, 

H =free height, 

LZ =blunt length of bar, 

W = weight of bar, or spring, 

P = capacity, of coil; 

P,=any load less than capacity, 
h, = height of coil under load P,, 

S =maximum fiber stress, 
G=torsional modulus, 

w=weight of steel per cubic inch. 
Only round bar coils will be considered. 


I. Length of Bar when Solid Height is Given 


L 
Total number of coils —=——. 
nr D 
h 
Total number of coils —=——. 
‘ ad 
Hence, 
L h 
aD ie ad 
D 
L=r7{—}Jh = 3.1416 (—lh 
d 
Example: Outside diameter = 4% inches, 
Bar = 7/16 inch, 
Solid height =10 inches. 
* Address: Sharon, Penn. 


+Egbert R. Morrison was born in Sharon, Pargeiniesd: 

educated in Westminster College, New Wilmington, Pa oee ihe Cate 
School of ‘Applied Science, Cleveland, Ohio. He has worked -for the 
Standard Engineering Co., Ellwood City, Pa., Union Spring & Manufac- 
turing Co., New Kensington, Pa., and Sharon Boiler Works, Sharon 
Pa., in the capacity of draftsman, estimating engineer, and assistant 
general manager. He is the author of Morrison’s Spring Tables, and 
a member of the firm of Morrison & Martin, patent engineers. : 
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B1s 


L = 8.1416 x (=) x 10 = 282.74 Inches, 


we 
i6 


II. Deflection when Solid Height is Given 


Fundamentally, as given in most text-books, 


But 


Hence, 


LDS 
Gd ae 


tS /(D \? 
="; (5) h. 
G a 


Or, for steel springs, 


Hxample: 


" D 2 
f = 0.019946 |— h 
d 
Outside diameter —= 414 inches, 


Diameter of bar = % inch, 
Solid height = 10 inches. 


34\? 
Ff = 9.019946 (— X 10 = 4.34 inches. 
3 R 


III. Ratio Between Free and Solid Heights 


Hence, 


xrS {D\? 
foe (ae 
G \d 


tS {D\? 
wane 7 ()n 
d 


[26 


Or, for steel springs, 


and 


Hxrample 1: 


Hxramople 2: 


Ela 


IV. 


But 


Hence, 


D\? 
ts oe [: + 0.019946 (-) | h 
d 


Bef 
= 


D 2 
1 + 0.019946 (;) 
d 
Outside diameter = 6 inches, 
Diameter of bar=1% inch, 
Free height = 1334 inches. 
Find solid height nh. 


13.75 
— — = 10 inches. 
2 


4g 
1 + 0.019946 (~) 
1g 


Outside diameter —7%% inches, 
Diameter of bar—=1% inch, 
Solid height 10 inches, 
Find free height H. 


6 2 
[: + 0.019946 (-) | x 10 = 15.67 inches. 


Deflection when only Free Height is Given 


rS(D\? . 
G\a 
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Or, for steel springs, (H—-h)G d\? 
H ee — x f— 
ae 7 bee wh D 
2 9 
1 + 501387 (=) Ce CAN, 
D rh \D 
Hzample: Outside diameter —=5% inches, For steel springs, 
Diameter of bar 1% inch, ft /d\? 
Free height —11%, inches. S = 4,010,700 —J— 
113 h 
f >—_—_—_—_—— = 1 very nearly. Example: Outside diameter = 41% inches, 
12\? Diameter of bar—=¥% inch, 
1 + 50,1887 “4 Free height = 2234 inches, 
Solid height —10 inches. 
V. Weight When Solid Height is Given 12.75 0.5 2 
7 Gd? S = 4,010,700 x — } =80,000 pounds. 
Area of cross section, ——. 10 4 
+ 
VII. When Free and Solid Heights are given to Determine 
Capacity 
S 7 d* 
[i= 
8D 
and 
* Gf d 2 
S== — 
ath \D 
Hence, 
Gace 
Mae iD? 


For steel springs, 


TMT - 


h) 


Fig. 1. Types of Coil Springs for Railroad Cars 


Lr@ 
Cubical contents of bar, 
4 
Lard*w 
Then W=————__ 
4 
D 
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Hence, W —=———d Dh 
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Fig. 3. Groups of Coil Springs held together by Plates at Top and Bottom 


Example: Outside diameter = 27% inches, 
Diameter of bar—=¥% inch, 
Free height —14'% inches, 
Solid height 10 inches. 
4.5 X 0.5% 
P=1,575,000 x» ———————— = 1,653 pounds. 
10 < 2.375° 
These last two formulas are very useful in ascertaining the 
stresses and loads of the separate coils of double and triple 
coil springs. 


VIII. Given the Free Height, Diameter of Spring, Diameter 
of Bar, and a Specific Load to Carry at a Specific 


Fig. 2. Concentric Coil Springs for Railroad Cars ; Height, to Find Proper Solid Height 
For steel springs, where one cubic foot of steel weighs Je if 
486.6 pounds, -=>=—_ 
W=0.694d Dh. Pean t 
Example: Outside diameter = 3% inches, H=f+h 
Diameter of bar = 15/16 inch, H=f, thy 
Solid height =10 inches. Hence, f,=f+h—h, 
js i Then P (f +h—h,) =P,f 
iW == (0.694 XK — < 2— <:10 18:3 pounds. P,f — Pf + Ph, 
16 16 Hence h = ——————_ 
VI. When Free and Solid Heights are Given to Determine “f 
Stress P,—P 
H i Xfth, 
i= ne 


aS (D\?/P, —P 
h=—(— ae ee 
G \d IB 


aS ({P—P, DY? 
1+—(—-}) (5 
G iP d 


For steel springs, 


(wT 


Example: Outside diameter —=51% inches, 
Diameter of bar—=%4 inch, 
Free height 18 inches. 
What ‘solid height is required for carrying 1,395 pounds at 


14 inches? 


Srd 
P= 2 (90 pOUNGSsDyalOLnuuam iy —— 
8D 
Then, 
14 
= ———_— - = 10 inches. 
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IX. To Determine the Quality of the Steel 
The value of @ is the index to the quality of the steel, and 
upon this value depend all properties of the spring. By trans- 
posing either the formula given in (VII) for capacity, or that 
for load, we find a method for ascertaining this value, 1. e.: 


h {D\? 
G=r S—fI— 
aN 


or 
h D® 
GS8eP. 
f@& 
Example: Outside diameter = 4% inches, 


Diameter of bar 11/16 inch, 
Load = 1,219 pounds, 
Deflection = 3.7 inches, 
Solid height—10 inches. 


10 x (485)* 
8.7 x (4H) 
General Remarks 


Concentric coils, as shown in Fig. 2, are made generally of 
the same free and solid heights. Presuming that such coils are 


GS ealaie = 12,600,000. 


all made of the same quality of steel, the ratio of — should 
ad 


be the same throughout, for the formula in (II) clearly shows 
that this is necessary to obtain equal stresses in all coils. 


D 
The formula in (1) shows that after all values of — are 
ad 


made the same, the lengths of all bars will be the same before 
tapering. A study of all the formulas reveals the fact that 


D 
the ratio of — determines everything; this ratio might well 


be called the spring index. 

The absolutely perfect design of concentric springs is seldom 
possible where a scale of sixteenths inch. for dimensions is 
used, with the customary one-eighth inch between inside di- 
ameter of one spring and outside diameter of the next. As 
cases of perfect design, however, the following springs are 
given as examples: 


Spring No. 1 
Outer: 5 inches outside diameter, 15/16 inch bar. 
Inner: 3 inches outside diameter, 9/16 inch bar. 


D 
Where —= 41/3. 
a) 


Spring No. 2 


Outer: 254 inches outside diameter, % inch bar. 
Inner: 1% inch outside diameter, 14 inch bar. 

D 
Where —=6. 

d 
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In concentric coil springs where perfect design is impos- 


D 
sible, the coil having the least value of — will be stressed the 
ad 


highest, as shown by the formula in (VI); this coil may there- 
fore be called the governing coil, inasmuch as the motion, or 
deflection, of the spring as a whole depends upon this coil. 
To estimate the capacity of such concentric coils we have re- 
course to the formula in (VII), while the formula in (VI) _ 
shows the separate stresses. The load which the concentric 
spring will carry at any height is then found by the fact that 
all loads are proportional to deflection. 

In actual design adjacent coils are wound in opposite direc- 
tions to prevent binding, as shown in Fig. 2. Instead of using 
concentric coils, groups of similar coils are sometimes used 
which are held together by pressed steel or cast spring plates, 
as shown in Fig. 3. It is customary to suspend the static 
load at one-half the deflection. 


* * * 


RAILWAY EDITION OF MACHINERY 


RAILway MAcHINERY, which has been published for the past 
eight years as a special edition of MacHINERY will hereafter 
appear in the present form, that is, as the railway edition of 
MACHINERY, and the name Raimmway MACHINERY as the name 
of the edition will be dropped. The ‘railway edition will con- 
tain sixteen or more pages on locomotive design and construc- 
tion, railway shop practice and related matters, in addition 
to the purely general machine shop practice, machine design 
and other articles appearing in the regular edition. 

The combination of railway shop practice, locomotive de- 
sign, general machine shop practice and descriptions of new 
tools and appliances will make a journal peculiarly well fit- 
ted for superintendents of motive power, master mechanics, 
railway machinists and others interested in advanced railway 


machine shop practice. 
* * * 


An indication of the enormous cost of eliminating railroad 
grade crossings in cities and towns is found in the following 
announcement of the changes that will be made by the Penn- 
sylvania Railroad Co. in doing away with ten grade crossings 
in Bristol, Pa. The present line of the Pennsylvania R. R. 
through Bristol is on a heavy grade running through the cen- 
ter of the city. The new line will go straight through the 
western part of the city.. This change will eliminate two 
curves of 1 degree 20 minutes and 1 degree 40 minutes, re- 
spectively. The new line will be located about one-half mile 
west of the present station and will be 214%, miles long and will 
necessitate the reconstruction of about nine miles of track. 
The maximum curvature will be about 45 degrees and the 
total curvature will be 50 degrees 8 minutes as against 101 
degrees 22 minutes in the old line. Nine bridges were built 
over streets and public roads, one over the Pennsylvania canal 
and three over streams, making thirteen in all. The bridges 
required the grading of 550,000 cubic yards of earth, the build- 
ing of 5,000 cubic yards of arch masonry and 1,200 cubic yards 
of bridge masonry. -All the bridges were built of concrete * 
and reinforced over all the streets to provide solid floors for 
tracks. The ten grade crossings in the center of the city are 
all done away with in the main line. The company has in the 
past ten years been eliminating grade crossings on its main 
line as rapidly as practicable, and in that time on the New 
York division alone has abolished 78 crossings, which with 
the number abolished in Bristol makes a total of 88 grade 
crossings eliminated to date. 


* *e *& 


Vertical shafts of considerable length are perhaps met more 
frequently in pumping installations than in any other appli- 
cation of the electric motor. The equilibrium of rotating ver- 
tical shafts has proved itself for various reasons more ul- 
stable than that of horizontal shafts. There is consequently 


- present in these shafts, as soon as they reach any considerable 


length, a decided tendency toward vibrations. Such vibrations 
during protracted periods are always ruinous to electrical ap- 
paratus, and the electrical engineer should insist upon having 
his motor protected by a flexible coupling of good design that 
positively will not transmit the vibrations. 
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CONSTRUCTION AND WORKING OF BALANCED 
COMPOUND LOCOMOTIVES IN HUNGARY 


CHARLES R. KING* 


From the working results obtained from them, few Euro- 
pean locomotives of any system are more interesting to sup- 
erintendents of motive power than are the new balanced com- 
gound locomotives employed on the State railways of Hungary. 
For efficiency and economy they have proved to be equal, if not 
superior, to the famous “Adriatic” balanced compound loco- 
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load of 580 tons, the weight on the engine draw-bar, train 
and tender included, is 6.2 times the weight of the engine 
itself in average load condition, and this tractive capacity 
at the speeds named is supericr to the like capacity of any 
other European locomotives of any system whatever. Such 
results are exceptional, even for modern compound jiocomo- 
tives, and they show that the cylinder proportions, the valve 
and valve settings must be singularly well adapted for high 
speeds with high tractive power combined. The explanation 
of such efficiency, certainly unexcelled by any other loco- 


Fig. 1. 


motives of Italy, and although of relatively small size, the 
weight being only 73.7 tons, or 81.75 tons fully loaded, they 
pull a car load of 447 U. S. tons, or a gross load of 581 tons, 
at an average speed of 61.2 miles per hour for a distance of 
133 miles, inclusive of a dozen slacks and stops representing 
a total distance of 11 miles that are actually run without 
steam in the cylinders in order to reduce the speed, which, 
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Light-weight Heavy-duty Express Locomotive—Hungarian State Railways. 


Gross Load Hauled 600 Tons. Average Speed 60 Miles per Hour 


mctive in Hurope, is clearly traceable to the design of the 
cylinder and valve motions; for all other conditions are op- 
posed to the attainment of such velocities with a load of 6 
times the engine weight. . 

In effect, the adhesive weight is inadequate for the loads 
hauled; that is, only 34.8 tons with a maximum boiler charge 
and which, on the road, would average about 31 tons ad- 
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Fig. 2. Transverse and Longitudinal Sections of High-pressure Cylinders 


Without these interruptions, would be 64.5 miles per hour 
for the whole distance. 

_ These new engines merit notice for their extraordinary 
pulling capacity with heavy train loads, at high speeds on 
the level, equal to a gross load, in round figures, of 600 tons 
the run being at a continuous rate of speed of a little over 
60 miles per hour for approximately two hours. With a gross 

* Address: Staple Hill Park, Staple Hill, Bristol, Eng. 


hesion. The coal used evaporates only 5.5 to 6 pounds of 
water per pound of fuel; the coal is therefore heavy in weight 
for the amount of steam it generates, and the tender is ar- 
ranged to carry a load of 8 4/5 tons of this fuel. The tender 
is exceptionally heavy when loaded (52 tons), so the total 
weight of the entire locomotive is about 134 tons. The gen- 
eral conditions are not of a nature to favor very fast running 
with heavy loads, and, in addition, the air resistance to the 
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surface of the cars is greater than that usual in many coun- 
tries of Western Hurope, where, as notably in France and 
England, the cars are of diminutive size and do not offer 
the same resistance to high speeds. The Hungarian cars are 
both wide and high—as is usual in the central states of 
HKurope. 

The results obtained with these locomotives were realized 
with regular trains; and automatic records of the runs were 
made on several occasions by means of a fully installed dy- 
namometer car attached to the train; and from those records 
the data presented herewith were obtained. 


During the first tests of these locomotives in regular service 


on the Budapest-Pressburg line’a car load of 392 tons was 
run on the level at a continuous speed of 69 miles per hour, 
the power developed being 1,870 horse-power, or 7.3 horse- 
power per square meter of heating surtace. With two cars 
attached, the rate of 87.8 miles per hour was reached within 
4 minutes after the opening of the throttle, and the highest 
speed subsequently allained on the level was 94 miles per 
hour. With a car load of 445 tons, the speed of 62.5 miles per 
hour is usually attained within 514 minutes of the start, if the 
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non-compound engines. The engine is especially economical 
in steam. The boiler pressure ranges, when running, from 
230 to 220 pounds. The throttle is opened nearly full; the ad- 
mission or cut-off to all four cylinders alike is usually about 
45 per cent, but never exceeds 50 per cent, even when start- 
ing, or descends below 30 per cent, when on a down grade— 
and this refers to loads up to nearly 600 tons. 

A noteworthy characteristic which marks the operation of 
this locomotive is the receiver steam-pressure, which hardly 
varies during a three hours’ run except between the limits of 
73 and 68 pounds per square inch. It is apparently to this 
high receiver pressure, of nearly one-third the boiler pres- 
sure, and admitted to low-pressure cylinders having about 
three times the area of the high-pressure cylinders, that the 
steam economy of this locomotive is to be ascribed. 

Such practice is entirely opposed to the old idea—unfortu- 
nately still largely current—that the back pressure must be 
reduced in order to enable engines to attain high speeds. To 
reduce this back pressure it has been usual to give the low- 
pressure valves a considerable lead on the high-pressure 
valves; that is, if the high-pressure cut-off is 30 per cent, 60 
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Fig. 3. Sectional Views of One of the Low-pressure Cylinders 


line is straight and practically level. From the automatic 
speed records in the writer’s hands, the maximum capacity 
of the engine under consideration is shown while ascending 
a series of grades, the speed on one grade of 3.35 per thou- 
sands being 62.5 miles per hour with a gross load of 580 
tons. With the exception that the water level is allowed to 
fall when this relatively small engine is running up grade at 
this speed with such a ioad, the engine appears, thanks to the 
double-expansion of the steam, to be in no way forced. It 
arrives in Budapest after a three hours’ run with a gross load, 
including the weight. of passengers and baggage, of close to 
600 tons, in the very best trim, and quite capable of making 
the return run if that were required. 

With an adhesive weight of only about 30 tons below its 
four driving-tires, the most remarkable fact calling for notice 
is the rapid acceleration of speed, not only after every dead 
stop but after each slowing down for adverse signals. With 
a slow acceleration—common to single expansion engines—the 
engine could not possibly maintain such high average and 
commercial speeds. The great potential power of the engine 
can, therefore, only be utilized by means of an efficient sand- 
jet, which is operated when starting away or in accelerating 
after a “slack.” The long cut-off of the compound system 
enables the engine to run freely without the same wire- 
drawing aS in simple engines, and to throw the full load 
of its steam on the cranks when they are at the angle of 
their greatest power—contrary to the practice with 4-cylinder 


per cent is allowed for the low-pressure valves, the result be- 
ing that the back pressure, the receiver pressure, the initial 
low-pressure cylinder pressure ‘and the low. pressure mean 
effective pressure, all at the same time, drop so low that the 
low-pressure cylinders only develop one-quarter or one-third 
of the total power output, and the efforts in the two pairs 
of cylinders are then both unequal and unbalanced, thus ren- 
dering the engine liable to slip and throwing away the ad- 
vantages of an economical two-stage expansion. On the Eng- 
lish Great Western Railway we may sée the so-called “bal- 
anced’”’ compound locomotives work with cut-offs of 30 to 60 
per cent, respectively, in the two groups of cylinders, the con- 
sequence being that out of a boiler pressure’ of 225 pounds 
only 25 pounds is reserved for the low-pressure cylinders. 
Naturally, such engines are found to be the reverse of eco- 
nomical—although the reason for this commonly appears to 
be little known, and least of all to those who imported these 
compound engines. The enginemen working these machines 
understood the compound system so little that the first Eng- 
lish driver operating them thought it best to put the low- 
pressure valve motion in full forward gear in starting the 
train and leave it there for the rest of the trip. The engines 
thus worked consumed 8 per cent more fuel than the single- 
expansion engines working the same traffic. The result was 
attributed to the uneconomical system of double-expansion in 
general. If the drivers were not at’ fault then the trouble 
must surely have been with the system employed. 
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The locomotives of the Hungarian State Railways were be- 
ing designed by Messrs. Paul Roth and Hubert Dvorak, chief 
mechanical engineers of the State Engineering Works, at 
Budapest, in the year 1903, when the writer first had the op- 
portunity of examining the details of the engines (‘Class 
802”), then on the drawing boards, and of discussing the 
suitability of piston valves for balanced compound engines— 
concerning which opinion in Europe had not been definitely 
fixed by the trials then in course on the Hastern of France 
Railways with piston valves for all cylinders alike. In await- 
ing the settlement of this question, the construction of the 
type “‘802*‘ appears to have been deferred. At that time (1903) 
the express traffic of the: Hungarian State lines was operated 
by tandem-compound engines of the Woolf type (‘Class 31’’), 
and by two-cylinder compound  six-connected locomotives, 
“Class 40.” An experiment had also been made with the ‘“At- 
lantic” type of engines, of which one was a compound with 
flat valves and one a single-expansion with piston valves. To 
observe the working of these two machines, the writer had 
journeyed to Budapest. However, contrary to a statement 
that has been made in these pages upon the compound loco- 
motive, neither class was perpetuated. In passing, it may be 
observed that the Hungarian railways were among the first 
to experiment with piston valves (about 1878), although the 
practice was discontinued. 

The general mechanical characteristics of the heavy-duty, 
express, balanced-compound engines (“Class 802’) of the Hun- 
garian railways are: Atlantic wheel type, balanced compound 
engine with all cylinders bolted together in one line below 
the front end of the boiler; all main rods driving direct on 
one and the same balanced axle; low-pressure cylinders out- 
side, having 2.98 times the area of the small cylinders; sep- 
arate piston valve for each cylinder and one valve-motion for 
each pair of cylinders, the inside valves being driven from 
the outside valve gear through horizontal rockers of the type 
introduced on the English North-Western Railway for the 
first 4-cylinder compound engines of the late Mr. Webb—the 
prototype of the Central European locomotives of the present 
day. 

The Hungarian compounds are, therefore, as simple in 
design as were the Webb engines. They have no moving parts 
which could be dispensed with in any engine, simple or com- 
pound; they have the same number of cylinders, and they 
are infinitely less complicated than are the 4-cylinder sim- 
ple engines of the English Great Western Railway, and this 
by reason of the straight forward cylinder disposition. 

In one respect these compounds differ from the generally- 
approved practice of the day, in being fitted with an inter- 
cepting valve—an organ which figures in nearly all Hungarian 
compound engines, although it is generally disapproved by 
the most eminent authorities on the compound system, in- 
cluding Mr. Mallet who, for his articulated locomotives, holds 
that it eliminates the especial advantage of his “steam-coup- 
ling;” that is, by intercepting the course of the steam from 
one group of cylinders to the other, it allows the engine to 
slip without any check, whereas in his purely-compound ar- 
rangement the slipping of one group is automatically arrested 
by the back pressure so created against the face of its pis- 
tons. Whether for Mallet engines or directly-connected en- 
gines, the intercepting valve is generally considered most 
undesirable, and it has been abandoned by nearly all coun- 
tries of Europe, excepting France. The use of this intercept- 
ing valve is not apparent in the actual records of the express- 
train running (by “Class 802’), aiready referred to. When- 
ever steam from a boiler is admitted directly to all four cy- 
linders, the receiver pressure necessarily becomes the same as 
that of the high-pressure valve-chest. On the contrary, the 
graphic details of running with loads of about 580 tons at 
64 miles per hour average, by the Class 802, show that when 
the throttle is opened the receiver pressure is usually only 62 
pounds per square inch and from which it rises regularly to 
the normal pressure of 73 pounds some few minutes later— 
unless, perchance, the boiler pressure should fall rapidly in 
hauling such heavy loads when ascending grades beginning 
immediately on starting, in which case the receiver pressure 
remains constant, while the boiler pressure falls; in other 
‘words, the power output of the high-pressure cylinders falls 
with the pressure, but the work of the low-pressure cylinders 
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remains nearly constant and in excess of the amount de- 
veloped in the high-pressure cylinders. From these graphic 
running indications it does not, therefore, appear that the in- 
tercepting valve is really employed. 

The intercepting valve consists of a cylinder about 8 inches 
in diameter and 34 inches long, whose ports connect to the 
exhaust steam pipe from the high-pressure cylinders at one 
end and to the exhaust pipe from the low-pressure cylinders 
at the other end. (See details of the cylinder in Figs, 2 and 38.) 
The intercepting-valve stem is fitted with two piston-heads, 16 
inches apart, and according as the pistons cover one or the 
other set of ports, the engine works compound or non-com- 
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Fig. 4. Elevation and Plan of Valve Mechanism 


pound. The displacement of this valve is steam-aided, for the 
same lever by which the engineman operates the valve is also 
attached to a steam pilot-valve just over the intercepting 
valve, and this pilot-valve admits steam to one end of the 
intercepting valve and drives it forward against the pres- 
sure of the exhaust steam. The provision of an intercepting 
valve does not dispense with the usual adjunct of a supple- 
mentary steam admission to the low-pressure cylinders, when 
working compound from the start, and this live-steam to the 
low-pressure is, in most cases, found sufficient in starting 
trains rapidly and where, as is ordinarily the case, the valve- 
gear admits steam up to 90 per cent of the piston stroke. 

Of intercepting valves in general, the leading expert of com- 
pound locomotive design in Europe, Herr Karl Goelsdorf, 
has expressed his conviction to the writer that their use may 
entail as much fuel loss as there is gain by two-stage ex- 
pansion. Mr. Mallet, the originator of the intercepting valve, 
is absolutely opposed to its employment, and the latter en- 
gineer also considers that duplicate valve gears are posi- 
tively harmful if a correct ratio of high-pressure and low- 
pressure cylinder volumes is adopted. 

To allow of extra-high receiver pressures, the relief valve 
on the receiver of the Hungarian locomotives is set not to lift 
at pressures below 104 pounds; the usual limit is 82 pounds 
per square inch. 

Air-suction valves are provided on all cylinders for run- 
ning with closed throttle. At present the much-preferred 
system of connecting the two ends of the cylinder through a 
by-pass valve when the engine is drifting, has been mostly 
confined to superheated steam locomotives. 

From Fig. 5 it will be observed that the Florian Angelé- 
Walschaert’s valve gear is disposed with the radius rod at- 
tached to the lead-lever below the valve-stem according to the 
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usual manner for slide-valves or for piston-valves giving out- 
side admission. This motion is reversed for the imside or 
high-pressure valves through the intermediary of the trans- 
verse rocking levers (see Fig. 4), and therefore gives inter- 
nal or central admission to the inside valves. 

The valves are illusirated in Fig. 5. The piston heads each 
consist of two disks of equal diameter, cne-half of the disk 
engaging with a recess in the other half and the two halves 
held together by the nut on the valve stem, an arrangement 
which dispenses with junk rings. The valve rings or seg- 
menis are easily inserted between the two disconnected halves. 
The rings are cui with Zends, thus forming a steam-iighi 
joint. Inside of this packing ring is imserted a sieel ring 
of round section having spur ends which are tighily sprung 
into holes recessed in the packing ring on either side of the 
Z-joint, as shown in the end view. The valve pistons are al- 
lewed vertical play on the valve stems, the piston being turned 
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down to a diameier 4 millimeters (5/32 inch) less than that oi 
the hole in the disks. The valve siems are therefore relieved 
of ali sirains and merely push ihe valve heads without carry- 
ing any weight. The pressure of the steam on the outside 
surface of the valve rings is neutralized by steam admitted be 
low them by means of six 10-millimeter holes (25/64 inch) 
drilled through from the inside face of the outermost of the 
valve disks. All rings are milled on their outside circum- 
ference with two 4-millimeier oil-grooves. 

The lap of the valves is 38 millimeters (114 inch) for the 
high-pressure and 43 millimeters (1 11/16 inch) for the low- 
pressure. The high-pressure lead is 7 millimeters (9/32 inch) 
and the low-pressure is Jine-and-line. 

The high-pressure cylinders are 360 millimeters diameter 
(14 3/16 imches), with an area of 158.3 square inches, and 
the low-pressure cylinders are 620 millimeters, or 24 3/8 
inches in diameier, with an area of 467.5 square inches. The 
stroke in each group is 660 millimeters, or 26 inches. The 
area of the low-pressure pistons is 2.98 times that of the high- 
pressure pisions, and a mean effective pressure in the low- 
pressure cylinders of about onethird of that in the high- 
pressure cylinders serves to balance the efforis in the two 
groups of cylinders. For a given back pressure on the high- 
pressure pistons, more work is effected in the low-pressure 
cylinders than is the case where the ratio of volumes is less, 
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Mig. 5. High-pressure Piston Valve 
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as for instance 1:2.9 in American practice, 1:2.77 as in French ~ 
practice or 1:1.9 in English practice. 5 
With a cut-off of 30 per cent employed on a slight falling 
grade and with a gross load of 580 tons, the actual speed — 
being 64 miles per hour, but increasing to 71 miles per hour— 
the mean effective pressure in the high-pressure cylinder i : 
77 pounds per square inch of piston area, and it is 26 pounds 
per square inch of piston area in the low-pressure cyline ‘i 
The mean load on each piston is about 12,200 pounds, with a 
tendency to overload on the low-pressure side. The averag 
high-pressure back pressure—compression neglected—is 72.5 
pounds per square inch. The initial low-pressure pressure — 
is 70 pounds and the average low-pressure back pressure is” 
12.5 pounds, the exhaust nozzles being wide open. 
By closing the intercepting valve so that the machine works — 
simple expansion, and still maintaining the cut-off of 30 per 
cent (a cut-off employed for the most economical of simple 
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engines on rising grades), it becomes possible to measure the 
amount of steam required in simple working with that in 
non-compounds having four cylinders 14 3/16 inches by 26 
inches. Expanding the steam down to 10 pounds termin: 
with an average back-pressure of 12.5 pounds, the diagram 
area represents 102 pounds mean effective pressure, or about — 
24 per cent greater than is obtainable in doubleexpansion - 
when using the same volume of steam as measured by S 
cut-off alone (clearance neglected). a 
The mean effective load on the piston is then about 16- 
200 pounds. or 24 per cent greater than when working com- 
pound; but the steam, now very completely expanded for 
singlestage working, is then exhausted to the air. In com- 
pound working the amount of work done in the high-pres 
sure cylinder is duplicated by that performed in the low- © 
pressure cylinder, so that the total expansion of the two cy-_ 
linders is equal to a mean effective load on the two pistons 
of 24,400 pounds and this, compared with the result obtained 
under identical conditions by a single expansion of the same 
unit-volume of weight of steam taken from the boiler, is: 
24,400 — 16,200 : 
—_—____———__ = 32 per cent, showing that in the same en 
24 406 4 
gine worked compound, instead of simple, the power pro 
duction is 32 per cent greater for a given weight of steam 
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consumed or, inversely, 33 per cent less steam is used for a 
given power developed. On the other hand, for a given cylinder 
capacity, the engine is considerably more powerful in simple 
expansion because the simple engine can work non-expan- 
sively through a wide range of volumes, while as a compound 
the total amount of steam that the engine can absorb from 
the boiler is limited to one small pair of cylinders. This 
shows, therefore, the possible utility of the intercepting valve 
if the express engine were required for heavy switching or 
pusher work—a requirement so rare that for all ordinary 
heavy-duty express work, within the limits of the adhesive 
load, the intercepting valve becomes a superfluity. 

In this Hungarian locomotive it will be observed that the 
low-pressure cylinder has 2.98 times the volume of the high- 
pressure cylinder. The smaller cylinder has a capacity of 
100 and the large cylinder of 298 total 398. The range of 
expansion is, therefore: 


total volume of two cylinders in series 


total volume of steam before expansion, 


The whole clearance space volume of the high-pressure cylinder 
is here included in the initial steam volume of the cylinder, 
because every pound of negative work due to compression of 
the steam in the clearance spaces of the cylinders is subtracted 
from the work done by the engine, so that whether the ports 
and clearance are wholly filled with live steam direct from 
the boiler, or whether they are partially or wholly filled by 
means of energy expended in filling them during the period 
of compression, the work of filling them always inevitably 
falls on the boiler. For high speeds a 20 per cent high- 
pressure clearance volume is now found desirable in most 
compound and non-compound engines. This percentage of 
volume being added to the most economical cut-off of the Hun- 
garian engine with a train load of about 600 tons at 60 miles 
per hour, that is, 40 per cent of piston stroke, the total initial 
steam volume becomes 60 per cent and the total volume of 
the small cylinder plus that of the large cylinder, becomes 
120 + 298 = 418, from which it appears that the effective 
range of expansion, initial steam volume to total volume, at- 
tained by the steam at the end of the low-pressure piston 
418 

stroke, is Prine This is a practical working value and 
it is applicable to nearly every modern compound engine now 
at work in Hurope. The conditions represented by such a 
ratio of expansion are hiighly economical. This value may 
be carried to 12 and 15 but such ranges of expansion are 
not desirable or economical. Enginemen used to running 
simple. engines cling to the idea that if simple engines are 
able to run with 14 and 15 per cent cut-off, compound en- 
gines should certainly not be run with any more. In Italy, 
the writer has observed express trains, with a fair load, 
worked during a four hours’ run with compound engines, at 
the running cut-off of 15 per cent, and attain very high 
speeds. The range of expansion was thirteen. It will be use- 
ful to compare these rates of expansion with those obtained 
in engines working non-compound. In this case the cylinder, 
divided into 100 per cent plus 20 per cent for clearance volume, 
has a total volume of 120. This sum divided by the very lowest 
practical cut-off with heavy trains, that is, 15 per cent, added to 
a clearance volume of 20 per cent, as before mentioned, 
gives a range of expansion of 3.4. Under equal conditions 
of clearance volume, a higher range of expansion is absolute- 
ly a practical impossibility in any locomotive that is 
worked in simple expansion, and hauling heavy express 
loads, 

On the English Lancashire & Yorkshire Railway some four- 
cylinder non-compound engines have recently been introduced 
concerning which Mr. Hughes, in a recent paper read at the 
Liverpool meeting of the Institution of Civil Engineers, 
July, 1909, said: “The author also preferred a simple to a 
compound engine, owing to the greater range of expansion 
obtainable with express trains.” If such a feat in steam 
expansion were possible, and a greater range of expansion 
than 6.9, as in the Hungarian or other compound engine, 
could be obtained, an analysis of the process would be high- 
ly instructive. Practically, it is impossible to obtain a higher 
than three effective expansions in simple locomotives having 
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iarge clearance volumes. Allowing equal clearance volumes, 
as before, of 20 per cent, it is clear that it would be impos- 
sible to obtain an expansion of 6.9, because the volume of the 
clearance space alone, plus the cylinder volume, equals 120, 
which is six times the clearance volume alone without any 
allowance for steam in the cylinder. 

The Hungarian engines are run with a lower steam con- 
sumption at average speeds of 64 miles per hour with loads 
of 580 tons, than is possible with any of the most eco- 
nomical simple engines that have ever been built in Eng- 
land. This fact is, however, not admitted by the chief me- 
chanical engineer of the Lancashire & Yorkshire Railway 
who, in a circular dated August, 1907, states that “with 
very low piston speeds, single expansion is very wasteful 
* * * Dut a high piston speed with single expansion is 
as economical as compounding at low speeds.” This state- 
ment is diametrically opposed to the practical exper- 
ience obtained in all countries of Europe, including also 
that obtained with mediocre compound engines on the Eng- 
lish Great Western Railway, and also to a statement made 
by the chief mechanical engineer of the road in response 
to a statement analagous to the above, made by the L. & Y. 
R. superintendent of motive-power at a meeting of the In- 
stitute of Engineers in 1906. 

The unexcelled results obtained from the Hungarian en- 
gines are almost wholly attributable to a particularly suit- 
able arrangement of the compound cylinders. In addition 
the engine is of very light weight for its power, this being 
made possible by the strength of the materials and the de- 
sign of ail the working parts. The lightness of the design 
is apparent in the illustrations shown. The only economy 
that could have been further effected in the weight would 
have been by the adoption of high-grade bar frames. The 
wheel centers are steel castings from the noted steel works 
of the State at DidsgySr and the tires of chrome nickel 
steel, are from the steel works of Resicza in Hungary, Steel 
castings—not “cast-steel” as steel castings are often errone- 
ously termed—are largely employed in all parts possible. 
The steel works at Diésgyér are very partial to steel castings 
and for many years past have, in common with the Horwich 
works of the Lancashire & Yorkshire Railway, cast even the 
mud-rings and found them cheaper, though the form em- 
ployed was rather intricate. In general, steel castings come 
out dearer than forged work at present, spoiled castings in- 
cluded, but their merit of lightness often outweighs the 
consideration of first cost. The crank axles of these en- 
gines are of the Z-type, forged in one piece from an ingot of 
nickel steel. The half-cranks are circular in form and thin 
in substance to allow the inside axle-boxes a good width 
for the journals. 'The axles are solid in this instance al- 
though the Did6sgyér Works has for years forged hollow 
axles by means of a special press and plant for this work. 
The tender is the only example of the Vanderbilt system 
employed in Europe, aud it is American in all its details. 

, * * * 

Successful experiments have been made in Europe with a 
microphone invented by Messrs. C. Egnér and J.C. Holmstrom, 
engineers in the Swedish State Telegraph service. The use of 
this microphone immensely increases the distance over which 
telephonic communications are possible. A conversation be- 
tween Stockholm and Berlin, the line including a considerable 
distance of submarine cable, has been possible without diffi- 
culty, and conversations have been held between the city of 
Sundsvall in the northern part of Sweden and Paris, a dis- 
tance of 2,270 miles. Efforts are now being made to estab- 
lish telephonic communications between Copenhagen and Lon 


don, via Paris. 
* * * 


According to a consular report there are now fifteen fac 
tories in operation in Paris for the building of aeroplanes. 
Besides, there are at least a dozen inventors who are more 
or less secretly building individual machines embodying their 
more or less original ideas of what the aeroplane or dirigible 
airship of the future ought to be. As a matter of fact, the 
aeroplane industry appears to be growing almost as rapidly 
as did the automobile industry in the early stages of its ex- 
istence. - 
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BOILERS AND CHIMNEYS*“*t 


A. WINDt 


The writer read with great interest the article entitled 
“Simple Method of Stack Design,” published in the August, 
1909, issue of Macuinery. The expression “horse-power” of a 
boiler, used in this article, is an expression that is not cus- 
tomary in England. The term horse-power for a boiler seems 
to me very vague, because the boiler when used for two dif- 
ferent types of engines would give a very great difference in 
the amount of power that may be obtained from it. A boiler, 
for instance, may be able to evaporate say 6,000 pounds of 
water per hour at 120 pounds working pressure. Assuming 
twenty pounds of steam for every horse-power, this boiler 
would be a 3800 horse-power boiler; but if the boiler were 
supplying steam to an engine exhausting into the air and 
working under unfavorable conditions, 35 pounds of steam 
per horse-power might be required. In this case the boiler 
would be of only 170 horse-power. Again, a boiler may 
not be used for raising steam for engine driving, but it may 
be used for boiling purposes, as in paper mills, creosoting 
plants or celluloid works; then the term horse-power would 
convey an altogether wrong idea. 

I find, therefore, that it is better to follow the custom used 
in England and on the Continent, of speaking of boilers as being 
built to evaporate so many pounds of water per hour under 
ordinary circumstances. At the works where the writer is 
employed this method of designating boilers applies as well to 
water tube, Lancashire, Cornish and multi-tubular boilers. Of 
course, it must be understood that a boiler being built to 
evaporate 6,000 pounds of water per hour when fired with 
good coal by hand, would be able to evaporate 8,000 pounds 
of water per hour, or thereabouts, when fired with a mechani- 
cal stoker and fed with pre-heated feed water. 

[Our correspondent apparently has an erroneous idea as 
regards the meaning of a boiler horse-power, as this expres- 
sion is used in the United States. The Centennial standard 
boiler horse-power adopted by the American Society of Me- 
chanical Engineers in 1884, is defined as an evaporation of 
30 pounds of water into dry steam under a pressure of 70 
pounds per square inch above atmosphere from feed water at 
a temperature of 100 degrees F., or the evaporation of 34% 
pounds of water from feed water at a temperature of 212 de- 
grees F. into steam of the same temperature. This standard 
is equal to 33,305 B. T. U. per hour.—EDpITor. ] 

As regards the size of chimneys, the writer would say that 
the draft that is necessary for hand firing will almost with- 
out exception be sufficient when firing the boiler with an ordi- 
nary mechanical stoker. In the accompanying Data Sheet 
Supplement heights and diameters of chimneys for different 
kinds of boilers are given. This table is based upon the 
grate area of the boiler, assuming the burning of from 20 to 
25 pounds of coal per square foot of grate per hour. The 
size of the grate in many instances will vary very little with 
the length of the boiler. In the works where the writer is 
employed the same grate is put into a Lancashire boiler 25 
feet long as in one 30 feet long. This applies also to Cornish 
and multi-tubular boilers. When two or more boilers are 
worked together it is not necessary to calculate the size of 
the chimney for the total combined grate area of all the boil- 
ers, as it is very seldom that all the boilers are fired in all 
furnaces at exactly the same time. Therefore, a greater num- 
ber of boilers permits of a comparatively smaller size of 
chimney. The table in the accompanying Data Sheet Supple 
ment gives the diameters of boilers, grate areas and the diam- 
eters and heights of chimneys for any number of boilers 
from one to five, in the case of the Cornish type, one to fifteen 
in the case of the Lancashire type, and one to ten in the 
case of the multi-ttubular boilers. In each case the height of 
the chimney is taken to be 20 times its diameter. 

Where forced draft or induced draft plants are installed, 
the size of chimneys can, of course, be considerably reduced. 
Each given size of chimney would prove sufficient for 33 per 
cent greater capacity than shown in the table, when such 
draft is employed. To determine the size of the chimney for 

* See MacHiInumRY, August, 1909, engineering edition: 
of Stack Design. 


~ With Data Sheet Supplement. 
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six boilers with induced draft, for example, select the chimney 
given in the table corresponding to four boilers. 

The sizes of chimneys given in this table correspond to the 
ordinary practice in England and on the European continent. 
It may, of course, differ slightly from that customary in the 
United States, but the writer thinks that, nevertheless, this 
table may be of interest to steam engineers in America. 
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NEW YORK CENTRAL ADOPTS PENSION 
SYSTEM 


President W. C. Brown of the New York Central & Hudson 
River Railroad announced on November 10 that three of the 
railroads in the Central system would begin paying pensions 
to their retiring employes on the first day of the coming year. 
The pension plan will affect about 100,000 of the employes of 
the Central and affiliated lines. It will involve the payment 
of about $500,000 a year. Employes of the New York Central 
& Hudson River Railroad Company, the Lake Shore & Michi- 
gan Southern Railroad Company, and the Michigan Central 
Railroad Company will be eligible, under certain conditions, 
for pensions under the present plan. Employes of the Pitts- 
burg & Lake Erie and the other lines of the Central system 
will not be eligible. But the extension of the pension plan to 
all the other principal lines of the system is under consid- 
eration. 

Under ihe pian as adopted, employes on reaching the age of 
70 years are retired. If they have been continuously in the 
service of the company for at least ten years immediately 
preceding their retirement, they will be entitled to a pension. 
An employe who has been at least twenty years in continuous 
service and has become unfit for duty may be retired with a 
pension, even though he has not reached the age of 70 years. 

The amount of the pension is 1 per cent, for each continuous 
year of service, of the employe’s average annual wage during 
the ten years before his retirement. A conductor who has 
been earning 1,500 dollars during the ten years preceding his 
retirement and who has been in the company’s employ for 
twenty consecutive years would thus receive 20 per cent of his 
annual 1,500 salary, or 300 dollars a year for the rest of his 
life. If the same conductor had been thirty years in the 
service he would get 450 dollars a year; if he had been forty 
years in the company’s service he would get 600 dollars. A 
brakeman who had been earning 900 dollars a year for ten 
years, and who had been twenty years in the service, would 
get 180 dollars a year for the rest of his life, A trainman who 
had reached the age of 70 years, and who had been ten con- 
secutive years in the service would get 10 per cent of the 
average annual wage which he had been receiving during 
that time. 

The pensions are to be administered by a Pension ‘Board 
composed of Vice-Presidents J. Carstensen, A. H. Smith, C. H. 
Schaff, and A. H. Harris of the Central; General Manager R. 
H. L’Hommedieu of the Michigan Central, General Supt. J. F. 
Deems of the M. P. R. S. & M. Railway, General Manager 
D. C. Moon of the Lake Shore & Michigan Central, and Gen- 
eral Manager J. Q. Winkle of the C., C., C. & St. Louis Railway. 

The final decision to give the pensions was reached at a 
meeting of the directors of the Central and affiliated lines. 
President Brown, J. P. Morgan, W. K. Vanderbilt, Sr., W. H. 
Newman, and Marvin Hewitt of the Chicago & Northwestern, 
who has recently entered the Central directorate and that of 
the other Central and affiliated lines, were present. 

The pension system will reach from the lowest to the high- 
est employe throughout the Central system. On January 1, 
1,785 men are scheduled to receive old age pensions according 
to the plan. Up to this time the Board of Directors of the 
Central have keen granting pensions to individual employes; 
but the new plan will involve the expenditure of about four 
times as much money as has hitherto been devoted to pen- 
sioning. 

An old age pension plan on practically the same lines has 
been in operation on the Pennsylvania Railroad ever since 
1900. ° 


* * * 


Don’t think that a hack-saw blade is spoiled when one or 
two teeth are broken out of it; but you will soon ruin it 
unless you bevel off the teeth next to the broken one. 
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THE UNITED STATES CREAM SEPARATOR 


ITS DESIGN AND MANUFACTURE 
RALPH E. FLANDERS* 


The village of Bellows Falls, Vt., was foreordained by Na- 
ture, when she laid cut the geography of New England. For the 
past forty odd miles the Connecticut River has been pursuing 
a placid and unobstructed course, but here it finds the way 
barred by an outcropping ledge, set like a dam, between high 
hills on each side. Over and through this ledge the water 
has worn a rough, crooked passage. ‘he first pulp mills were 
built here many years ago, the owners being drawn by the 
fine water power, and by the vast drives of spruce logs, 
which each spring are floated from far-away forests on the 
Canada border, to mills in this and other towns nearer the 
centers of civilization. 

The town is famous for its bridges, as well as for its pulp 
mills. The latter are located on an island between the main 
bed of the stream and the 
power canal, which at 
ordinary times carries the 
greater part of the flow. 
Means of communication 
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Among these bridges may be found fine examples of almost 
every one of the important types in use. Spanning the river 
above the island is shown, in Fig. 1, a famous two-hinged arch 
which was described in the various civil engineering papers 
at the time of its erection a few years ago. In Fig. 2 are 
shown two older examples, the one in the rear being a solid 
masonry arch, while the one in front is an excellent exam- 
ple of the interesting structures found the whole length of 
the Connecticut valley, built by local ‘“‘bridgewrights” as they 
may be called. This one has a lattice frame and a central 
pier, and is built of timber. Others of these homemade 
bridges have Howe truss frames, while still others combine 
the lattice frame with a wooden arch as a reinforcement. 

The writer has seen bridges of this kind in which not an 
ounce of iron was used. All the joints were mortised and 
tenoned, and fastened with wooden pins. The floor boards 
were pegged to the beams. The roof boards were pegged to 
the rafters, and even the hewn shingles were fastened in the 
same way. Perhaps the longest of these Connecticut River 
bridges is the one at Spring- 
field, Mass., which many 
readers of MACHINERY must 
have seen. Some one has 
compared them to huge 


Figs. 1 and 2. Bellows Falls, Vt., Famous for its Pulp Mills, Bridges and Cream Separators. Two Examples of Bridge Construction: The 
Homemade Toll Bridge and the Masonry Railway Bridge 


have to be provided to reach this island from both sides. 


Furthermore, the town is an important railroad center. 
The main Connecticut valley line of the Boston & Maine 
R.R. crosses the river here, the station being located on 
the island. An important branch of the Fitchburg division 
climbs down from the hills on the New Hampshire side, while 
a main line of the Rutland Railroad climbs up into the still 
higher hills of the Vermont side. All these lines of trans- 
portation, with the local electric car line, require no less than 
sixteen bridges in the little one-quarter mile square space 
about the island. 


* Associate Editor of MACHINERY. 
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caterpillars crawling across the stream. Anyone who has 
seen one of them from the distance, with its long, dark and 
oftentimes crooked body, its stumpy legs resting in the 
flowing stream, will appreciate the aptness of the comparison. 
The United States Cream Separator 

All this is digression, however. The chief thing of interest 
to the mechanic in Bellows Falls, is the plant of the Vermont 
Farm Machine Co., whose best known product is the United 
States separator, used by farmers throughout the country for 
separating milk into cream and skimmed milk. Through the 
kindness of the management the writer was permitted to 
visit the shop and study the various operations which go 
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into the making of their product. The work done here 
proved to be of such interest as to suggest the writing of 
this article. 

Mechanics in the past hundred years have added tremen- 
dously to the productiveness of the individual farmer. The 
mowing machine, the reaper, the threshing machine, the port- 
able engine and other tools have enabled him to cultivate tens 
and hundreds of acres with better care than he could formerly 
give to one. The cream separator is a later addition to this 
list of farm machinery. It has only come into common use 


Fig. 3. The United States Cream Separator 


in the past twenty years and is still in process of improve- 
ment. It enables the farmer to separate the cream immedi- 
ately after milking, without waiting for the slow and uncer- 
tain influence of gravity. The cream is skimmed much cleaner 
than by the old process, leaving less of it in the milk. The 
thickness of the cream is under absolute control and is of a 
better quality, being cleaned from the dirt which is almost 
sure to find its way into the milk pail. It leaves the skimmed 
milk fresh and in the best condition to feed to growing cattle. 

All these are agricultural features, however. From a me- 
chanical standpoint the separator is interesting because it 
requires the highest grade of work of any machine used on 
the farm, being on a par in this particular with the best 
grade of machine tools. At the same time it has to be so 
designed and constructed as to be used by people compara- 
tively unskilled, without danger of seriously injuring the 
mechanism. The important points of durability and easy 
replacement of parts in case of breakage must also be pro- 
vided for. 

Description of the Separator 


‘The United States separator is shown in elevation and sec- 
tion in Figs. 8 and 4. The milk is emptied into pan A, from 
which it flows through a faucet into the feed cup B. A float 
in this feed cup, entering the faucet, serves to regulate the 
flow so as to keep an even level in the cup and a consequent 
even rate of flow through the machine. 
passes down into a rapidly revolving bowl C, whose construc- 
tion will be described later. Here the cream is separated 
from the skimmed milk, the former leaving the machine at D 
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and the skimmed milk through spout EZ. The bowl is revolved — 
at some 8,000 or 9,000 revolutions per minute by power, or, — 
as in the case shown, by hand-crank F. This drives the train © 
of gearing shown. The last member of this train is the worm- 

wheel H, which, contrary to the usual office of the worm- 
wheel, drives the steep pitch worm J. This worm is cut on 
the spindle of the bowl which thus receives its rapid motion. 

The gears run in a bath of oil which lubricates all the 
teeth and all the bearings. The easy running of the machine — 
is naturally of extreme importance. The bowl is geared up ci 
from the handle in the ratio of about 150 to 1, and with this — 
tremendous increase a slight amount of friction will mean a ~ 
great difference in the amount of work imposed on the oper- i 
ator. This is one of the points which necessitates very care- 
ful work in the construction of the machine. So well are © 
the gearing and journals made and fitted that the weight of 
the handle will start the bowl in motion. 

The bowl and spindle rest on a thrust bearing K in the 
base, formed of a single hardened ball between the hardened 
stationary and revolving thrust faces. A compressed felt 
cushion under the lower face supplies elasticity to prevent — 
undue shock. The crank F drives shaft G by means of a 
ratchet which permits the bowl to be revolved only in one 
direction. i 
tion, there would be a tendency for the bowl to unscrew 5 
from the worm and lift out of the frame. The same tendency ~ 
would be met with if the handle were rigidly fastened to the 
shaft and it suddenly met with an obstruction, stopping the — 
movement of the train of gears. The ratchet prevents damage 


Fig. 4. Mechanism of the United States Separator 


from these causes. When the machine is stopped, the bowl — 
and its connected spindle may be easily lifted out for 
cleaning. of 
Worm-wheel H revolving in the bath of oil, lubricates all 
the gears and bearings of the train, as well as the worm and 
step-bearing. The upper neck bearing, L, of the spindle, is — 
oiled by a sight-feed lubricator, and is held in a central posi- 
tion by an elastic steel washer, whose compressing effect may — 
be increased or diminished by means of the thuinb-screw — 
shown. This adjustment of the spring washer makes pro- 
vision for steadying the spindle under varying conditions of — 


running balance. 
l 


If it were attempted to drive it in the other direc- 
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How the Cream is Skimmed from the Milk 

In the centrifugal machine tke cream is separated from the 
milk very much faster, but in exactly the same way that it is 
done in a pan on the “swing-shelf” in the cellar—that is to 
say, the cream rises to the top because it is lighter, while the 
milk globules sink to the bottom because they are heavier. 
The sole function of the separator is to hasten this process 
by intensifying the force of gravity and by making it a con- 
tinuous operation, automatically skimming the cream as fast 
as it rises to the top. The way in which it does this will be 
understood by reference to Fig. 5, where is shown a section 
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Fig. 5. The Bowl of the Separator, showing the Flow of the 
* Skimmed Milk and Cream 


All the parts shown revolve at a high rate 
of speed with the exception of the stationary nozzle M for the 
milk. 

It was said that the separator is a machine for intensify- 


through the bowl. 


ing gravity, thus hastening the rising of the cream. In the 
bowl shown, which is 3% inches inside diameter, and revolves 
normally at 9,000 revolutions per minute, the centrifugal 
force at the outside edge would be 
0.000341 X1"/,, X 9,000? 
———_—_———_——__—_———- = 3,880 
12 

times the forces of gravity—in other words, an ounce located 
at this point would weigh 3,880 ounces. This result is ob- 
tained from the regular formula for centrifugal force. 
_ Now this centrifugal force acts horizontally, and it so far 
Surpasses the vertical force of gravity that the milk stands 
in a vertical wall against the side of the bowl, forming a 
hollow cylinder within it as shown at the right side of the 
bowl section in Fig. 5. A section at the left of the center 
line is shown with the skimmers in place. These, as will be 
explained, intensify the action but do not alter the principle. 

In Fig. 5 the milk enters through a nozzle M, into the hol- 
low top of the cover bolt N, and out through the side holes into 
the cover P. From here it passes through the narrow space be- 
tween the cream chamber O and the cover into the main body 
of the milk within the bowl. Here, having attained the speed 
of the bowl, the centrifugal force begins to separate the cream 
globules from the milk as has been described, the former 
moving toward the center, and the latter settling close to the 
shell of the bowl as shown by the separating arrows. The 


skimmed milk passes downward through the bowl, and around i 
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the outside of diaphragm Q, which evidently prevents the 
escape of cream, since none of the light fat globules will be 
found at the outlet passage, so near the periphery. From the 
space below the diaphragm Q, the skimmed milk finds an 
outlet through the drain holes R, from which it is thrown 
outward against the casing in which the bowl revolves, run- 
ning out through tube # in Fig. 4. 

It will readily be seen that the distance of holes R from the 
center determines the inside diameter of the hollow cylinder 
of milk and cream. The inside diameter above diaphragm Q 
is smaller than that below, owing to the fact that there is no 
cream in the lower space. This layer of cream, prevented 
from escape at the bottom, spreads over the whole inner wall 
of the cylinder of milk, reaching up through the cream tube S 
above cream chamber 0. The upper end ofthis tube is closed 
by cream screw 7, which has drilled through it a small eccen- 
tric hole. Through this hole the cream is thrown out against 
the inner wall of the cream pan and its cover, from which it 
is drained by the cream spout D in Fig. 4. 

The purpose of the eccentric hole in the cream screw T Is 
to control the thickness of the cream. By turning this screw 
the outlet hole may be brought closer to or further away 
from the center, draining the cream either at the inner strat- 
um, where it is thickest, or at a larger diameter, where it 
begins to be more diluted with milk. A very slight change 
of this screw will make a great difference in the consistency 
of the cream. It is to be understood, of course, that the ma- 
chine takes practically all the cream, in any case, but it will 
take as much milk with it as may be required to give the de- 
sired consistency. Too thick cream is difficult to handle and 
unsatisfactory to use. D 

This whole process of continuous separation will be under- 
stood more clearly, perhaps, if Fig. 5 is turned a quarter 
way round, so that its right side becomes the bottom of the 
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Fig. 6. Lining up the Frame in the Cradle which holds it for the Various 
Drilling and Finishing Operations 


view. If then it be considered that the layers of cream and 
milk be acted on by gravity, or by a similar force many times 
as great, it will be seen that the milk flowing in through tube 
M, through the bowl and under diaphragm Q and out at R, 
becomes separated from its cream, the latter escaping at 
tube S. 
Details of the Bowl Construction 

The machine as just described, works very much as the 
earliest forms did. It is found by experiment, however, that 
the capacity and clean skimming qualities of the machine can 
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be greatly improved by filling the space between diaphragm Q 
and cream chamber O with a series of guides or “skimmers,” 
U. These skimmers serve three purposes. First, they rapidly 
bring the cream up to the velocity of the bowl; second, they 
encourage an even, steady flow of milk through the machine 
without stagnant areas, guiding the milk outward and toward 
the bottom and the cream inward and toward the top; and 
third, they so prolong the passage of the milk that it is thor- 
oughly subjected to the action of this separating centrifugal 
force, so that the cream is more thoroughly removed. 

The form of skimmer used in this machine is shown in 
place in the bowl at the left of Fig. 5, and in detail at the 
right of the engraving. The whole space between O and Q 
is filled with these skimmers, which interlock witn each other, 
as shown, in such a way as to double the number of milk 
passages, thus increasing the tortuousness of the flow and 
making the separating action more efficient. 

A point in the construction of this bowl which should be 
noticed is the method of packing the joint between the cover 
P and the bowl CG. After the skimmers U have been placed 
in the bowl, rubber ring V is loosely laid on the upper one 
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Fig. 7. Machining the Holes and Cylindrical Surfaces about the Axis 
of the Bowl and Spindle 


and the cover P is placed on top of this, making a metal ta 
metal joint with (C, and enclosing the ring in the groove 
shown. Cover bolt N is next tightly screwed in place with a 
spanner wrench, clamping P and C fast together. This, 
however, would not make a tight joint against the enormous 
centrifugal pressure. It remains for the rubber ring V to do 
this, under the influence of the centrifugal force, which, at 
high speed, causes the ring to hug tightly into the joint, ef- 
fectively preventing the escape of milk. The higher the 
speed and the higher the consequent milk pressure, the more 
effectively will the ring make the joint, thus sealing it against 
the escape of milk. 


Machine Work on the Frame 

As intimated, a study of the manufacturing methods em- 
ployed at this plant gives one a very high regard for the qual- 
ity of workmanship required for making these separators. It is 
out of the question to describe all the operations involved, so 
certain of the more interesting ones have been selected as ex- 
amples of the remainder of the work. 

In Fig. 6 is shown a fixture used for lining up the work. 
Several of these fixtures (or ‘“‘cradles” as they are locally 
called) are provided. A man is continuously engaged in set- 
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ting the work up in these cradles, so that all the holes and 
surfaces will machine out. For this purpose he uses various. 
height gages, squares, scratch gages, etc., locating from the 
finished surfaces of the cradle, using as well the special tool 
W, which shows how to get the proper relation between the 
spindle and the worm-wheel shaft, with the proper amount of 
finish around the hubs. One man is thus engaged in laying 
out the work continuously, while other men perform the drill- 
ing operations. While this is a practice which has often been 
mentioned and universally commended, this is the first time 
that the writer ever remembers having seen it in actual use. 

After thus being lined and set up in the cradle, the frame, 
still mounted therein, is carried through the various drill- 
press operations required to finish it. The first of these is the 
machining of the holes on the axis of the bowl and spindle. 
This is done on a drill press, as shown in Fig. 7, with various 
special cutter heads, boring bars, ete., carefully supported and 
strongly driven to secure proper alignment. The head shown 
in place on the machine is cleaning out the inside diameter of — 
the bowl casing and finishing the edge or rim. Roughing and 
finishing tools, both mounted in the same head, follow each 


Fig. 8. Drilling, Reaming and Counterboring the Bearings for the Gears 


other in this operation. Boring bar X is provided with the 
necessary cutters for boring the various surfaces of this axis 
at one cut, thus giving assurance of their true relation to each 
other. 
In Fig. 8, the frame, still mounted in its cradle, is shown 
laid on its side and having the shaft holes for the driving, 
gears drilled, reamed and counter-bored. One of the jigs for 
doing this is shown dismounted from the work at F, in front 
of the cradle. This jig has a central tongue A, entering the 
opening in the side of the frame, and provided with a hole 
through which passes the arbor Y, shown in the frame being 
machined. This arbor, fitting in the spindle bearing hoies 
in the frame, locates the jig, and with it all the centers of 
the gearing train, in proper relation with the spindle. The 
counter-boring bar Z, as shown, is used for facing the hubs 
for the gear shafts, being fed down on them for cutting on the 
upper side, and drawn upward with the cutter reversed for 
finishing on the lower side. 
After these operations have been completed, together with 
one or two more of less importance, the frame is thoroughly 
_ inspected. ‘The outfit for doing this is shown in Fig. 9. 
Mounted on the axis of the spindle bearings is shown a sensi- 
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tive test indicator B,, attached to the end of arbor A,. By 
revolving this arbor, the test indicator tells whether or not 
the spindle bearing holes are concentric with the finished 
surfaces at the upper end of the bowl casing. By the use of 
a series of multiplying levers on the same arbor, it is also 
possible to use the same indicator for finding out whether 
the lower spindle bearing holes are in line with the neck 
bearing at the lower end of the case. 

The center distances for the gearing are also carefully 
tested by means of gages like that shown at (@,. This consists 
of a strap with a fixed plug at cne end and a movable plug 
at the other. With the fixed plug in one hole, it should be 


Fig. 9. Tools used by the Inspector in testing the Work done 
on the Frames 


possible to push a standard plug through the other end of the 
strap into the hole in the casing, if the drilling and reaming 
has been done properly. This is tested on both sides of the 
frame, and a similar strap is provided for the second gear 
reduction, as shown at D,. Various other plugs, test arbors, 
etc., are Shown. The gage at H, is mounted on an arbor pass- 
ing through the worm-wheel bearings. When swung up and 
down, it must just barely touch a corresponding arbor placed 
in the spindle bearings. 


Machining the Spindle 


The spindles of this machine are made of high carbon steel 
drop forgings, and are roughed out on the Potter & Johnston 
automatic chucking machine. It might seem at first as though 
this would be an impossible job, but the machine has been 
equipped with special tools which make the operation quite 
practicable. The spindle (see J, Figs. 4 and 5) is first held 


Fig. 10. Rough-turning and Centering the Spindles on the Potter & 
Johnston Automatic Chucking Machine 


in the chuck of the machine by its stem while the flange end 
is machined. This is a commonplace operation for the auto- 
matic. The second operation, shown in Fig. 10, is more un- 
usual. The finished flange of the spindle is held in the chuck 
with the tail of the work projecting forward. In the turret 
of the machine are mounted two sets of two tools each, a fin- 
ished piece of work being delivered at each half revolution of 
the main cam drum. 

The tool at work in the illustration is identical with that 
Shown at G,, which will perform the same operation on the 
Next piece placed in the chuck. This is a turning tool which 
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commences at the chuck end of the work and feeds outward. 
The purpose of taking the cut in this way is to permit back 
resting from the beginning of the cut on the finished diameter 
left by the first operation, and at the same time to obtain the 
better results expected in feeding outward on a slender piece, 
as compared with what would be obtained by feeding against 
it; 

To produce the desired result, the back-rest and cutting tool 
are mounted on swinging jaws in the heavy holder shown. 
These jaws are normally held outward by a spring so that 
they pass over the work freely, when being brought up to the 
cutting position next to the chuck. When they have arrived 
at this position, however, both follow rest and blade are 
closed in onto the work by two special cross-slides (one slide 
is shown at H,) which are. given the form of one-half bearings, 
and encircle the finished cylindrical surfaces on the outside 
of the jaws of the turning tools. The movement of the two 
cross-slides toward the center, to bring the blade down against 
the work, is effected by a right- and left-hand cross-slide screw 
operated by a modification of the regular cross-slide cam 
mechanism. After the shank of the spindle has thus been 
rough turned, the second tool, B,, turns the small diameter at 
the outer end and centers it. 


Fig. 11 


Multiple Spindle Attachment for Drilling the Rivet Holes in 
the Spindle Flange and Bowl 


The next interesting operation on the spindle is the drilling 


of the six holes by which it is riveted to the bowl. This is 
done in a drill press provided with a special multiple spindle 
attachment, as shown in Fig. 11. The drill spindles are oper- 
ated by a crank mechanism similar to that used in other de- 
vices of this kind, permitting a strong drive at very close 
center distances. The center of the attachment is hollow, per- 
mitting the spindle to pass up through it as shown. The 
bowls are drilled with the same device, the outside diameter 
of body K being small enough to enter the bowl. The same 
attachment is used for counter-sinking the holes in both 
pieces. 

From this point on, the operations on the spindle become 
merged with those on the bowl, as will be deseribed. 

Machining Operations on the Bowl 

Cream separator bowls have to be made of first-class ma- 

terial. A four-inch bowl running at 11,000 revolutions per 


‘minute (a peripheral speed of two miles per minute) is sub- 


ject to a very high strain, and when it is considered that 
there is always a possibility of some husky dare-devil hired 
man getting hold of the crank and turning it about twice as 
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fast as it ought to be turned, it will be seen that provision has 
to be made for emergencies. 

The bowls are therefore made from cold or hot-drawn seam- 
less blanks of high carbon steel, and before sending them out 
in the machines, they are tested at a speed nearly double that 
at which they will run normally. This means that the centrif- 
ugal strain will be four times as great as the normal, since 
this increases with the square of the velocity. 

The cup blanks of the bowls first have a hole drilled in the 
center of the bottom by means of a simple jig which centers 
itself accurately. This hole is the one into which the plug 
end of the spindle projects, as shown in Fig. 5. It is drilled 


Fig. 12. Turning and Facing the Outside of the Bowl with Supported 
Tool-holders of Special Construction 
first, in order that it may serve to locate and steady the outer 
end of the blank in the outside rough turning shown in Fig. 
12. 

This is another Potter & Johnston automatic operation, and 
is performed with an interesting outfit of tools. The work, 
of which a rough and a turned sample are shown on the tur- 
ret slide, is held in a special chuck which grips it on the 
inside of the rim, while the outer or closed end is steadied 
by a projecting plug on the end of a pilot solid with the 
chuck. This leaves the whole of the exterior surface of the 
bowl free to be turned, without interference with the chuck 
jaws or other holding devices.’ 5 

On this machine, as in Fig. 10, two eéts of tools are mounted 
in the turret, so that the machine completes two. pieces of 
work at each revolution of the cam drum. The first opera- 
tion is the rough turning and facing of the blank. In the 
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Fig. 18. Boring and Facing the Bottom of the Bowl with Turret Tools 
manipulated by the Cross-slide 
second operation the blank is finish turned and the corner is 
rounded. The unusual feature of the tool equipment is the 
provision made for steadying the outside turning tools. These 
are mounted in long overhanging bars J, and L,, as shown. 
To give the maximum of stiffness with this long overhang, a 
bearing M, for these tool-bars is immovably bolted to the 
cross-slide bed. This bearing is bored out to form a seat for 
the bars and in this seat they are supported during the cut; 
so that the turret is under no strain except that for feeding 
the tool ahead. There is no deflection in the turret mechan- 
ism of a kind that will limit the rate of feed, or impair the 
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accuracy of the cuts. Oiling arrangements are provided, as 
shown, to bring a stream to the point of each tool when it 


.comes into operation. 


The next automatic operation on the bowl, that of finishing 
the bore, is shown in Fig. 18. Here also a special tool equip- 
ment is provided. The bowl is held by its outside diameter 
in soft jaws, turned in place, so that the first and second op- 
erations run true with each other. An oil pipe passes through 
the hollow spindle and discharges oil through the hole drilled 
in the bottom of the bowl, so that the flow outward clears 
away the chips as fast as they are made in the boring opera- 
tions. A valve at the nozzle of this oil pipe opens automati- 
cally when a piece of work is pressed into the chuck, and 
closes again when it is removed. 

The first cut taken in this operation is that of rough bor- 
ing and rough turning the end, which is performed by the 
standard combination tool N, at the back side of the tur- 
ret in the engraving. The second operation is that which is 
shown about to commence, and consists in rough facing the 
inside of the bottom. The projecting tool-holder O, for this 
operation is mounted in a cross-slide on the face of the tur- 
ret, and is normally pressed back by a stout coiled spring. 
The turret is fed up until the blade has reached the proper 
depth, when the rear cross-slide comes up, carrying a roller | 
abutment P, which feeds the turret cross-slide tool forward 
on its sliding base, facing the bottom of the cut. from the cen- 
ter in toward the side. ; eae ae 

The third tool Q, and its cut are like the second, Dele first 
a finish facing operation performed in the same identical 


Fig. 14. Milling the Spindle Driving Worm in a Completely Automatic 
Attachment for the Plain Milling Machine 


way. At the end of this operation, however, the cross-slide 
abutment remains stationary, while the turret is fed back- 
ward with the back side of the tool bar held up to its work by 
the roller on the abutment. By this means the same blade is 
made to face the bottom of the hole and finish the bore. 

The fourth and last cut is taken with the inserted blade 
reaming or counterboring tool R,, which finishes the outer 
edge of the bowl very accurately to size. After this operation 
the bowl is drilled in the attachment shown in Fig. 11, and 
the bowl and spindle are riveted together. 


Reasons for the Use of Automatic Machines 


It struck the writer that the tool equipment illustrated in 
Figs. 10, 12 and 13, together with others of a similar nature 
not here described, make up the most ingenious and highly 
developed equipment he has ever seen used on an automatic 
turret machine. All of those illustrated, it will be seen, adapt 
the machine for taking long cuts with rapidity and precision, 
thus bringing it more closely into competition than usual with 
the engine lathe and with certain forms of highly specialized 
hand-operated lathes for the same work. This brings up the 
question of the field of the automatic machine—a question 
which is never ending, because of the ever-changing condi- 
tions under which it is decided in different shops. 

A natural thought in looking at Figs. 10, 12 and 13 is that 
the tool designer has taken considerable pains to adapt these 
automatic machines to work for which they are not usually 
employed. But that this process of adaptation has been well 
done, there can be little doubt to any one who watches these 
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machines at work. They require very little attention, and 
produce work up to the high standard required of them. 

Various other advantages are urged for this type. That 
of low labor cost is taken for granted in successful automatic 
machinery. Besides this, a less expensive grade of labor may 
be employed, and men may be more easily changed from one 
job to another. On hand-operated machines working at a 
high efficiency, there is a tendency for the workman to spe- 
cialize, and his production, when he is broken in on a new job, 
suffers more than does that of the automatic machine and its 
operator under the same conditions. The use of the automatic 
thus gives a greater flexibility to the organization. 

One experienced man is employed to look after the tooling 
and setting up of the twenty odd turret machines used 
here. By giving proper care to the cutting edges, the auto- 
matic machines under his control can be depended on to pro- 
duce work of a high degree of uniformity in dimensions, hour 
after hour, and day after day. Neither he nor the men under 
him are rushed in getting out the maximum production of the 
machines—the duties of the operatives being, ordinarily, sim- 
ply that of putting in and taking out the work. 


Fig. 15. Hobbing Attachment for Cutting the Teeth in the Driving Worm- 
wheels; Overhanging Arm turned back to show Hob 


Against these advantages must be weighed the advantages 
of hand machines in other respects, such, for instance, as the 
lower capital investment, the (sometimes) higher output per 
machine, the more constant personal supervision, and the less 
elaboration required in the tool equipment. In striking the 
balance between these advantages and disadvantages, the man- 
agement of this shop feels that it has reached the right con- 
clusion for conditions as they occur in the work here. 


Finishing Operations on the Bowl and Spindle 


After being assembled, the bowl and spindle are finish 
turned on the outside over the whole length in the engine 
lathe, the work being held on an internal expanding chuck, 
which accurately centers and holds the bowl by its interior 
surface. This gives assurance that the outside ot the bowl 
and the whole length of the spindle will be turned true with 
the inside of the bowl. The neck bearing, next to the flange 
of the spindle, is, in this operation, turned and filed to its 
finished size, which is required to be accurate within 0.0002 


inch. Stock is left for grinding at the lower or step bearing: 


end of the spindle. The reason for finishing the neck bearing 
at this time will be understood in connection with the opera- 
tion shown later in Fig. 16. 
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The bowl and spindle being thus finish turned all over, tne 
work is next taken to the milling machine department to have 
the worm thread cut on the spindle. This is done in the spe- 
cial Brown & Sharpe milling attachment shown in Fig. 14. 
This attachment is entirely automatic. The main table of the 
milling machine is locked in position at the proper point to 
center the cutter with the work and set it to proper depth. 
The work is mounted on a supplementary slide S, in the fix- 
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Fig. 16. Finish Turning and Grinding the Bowl Spindles 


ture, whose feed-screw is geared (to give the desired lead of 
helix) with the quill chuck, which grasps the spindle by the 
neck bearing. 

Properly set up in this way, the mechanism of the device 
feeds the spindle forward, cutting one thread. When this 
thread has been cut the proper length, an automatic stop throws 
in operation mechanism which first rocks the spindle, carrying 
head 7, back away from the cutter, returning the slide to its 
initial position, then indexes the spindle for the cutting of the 
second thread, and lastly sinks the cutter in to depth again. 
Besides this, the device is ‘full automatic” to the extent that 
its feed movements are arrested when the required number of 
threads have been cut. The mechanism is connected to the 
regular telescoping feed shaft of the miller. The cutter is 
mounted on the regular vertical and angular milling attach- 
ment, set to agree with the desired helix angle of the thread. 


Fig. 17. Testing Outfit for Inspecting the Bowls and Spindles 


The corresponding operation for hobbing the worm-wheel 
may be mentioned here though it is a little out of the strict 
order of operations we have been following. In this attachment 
(see Fig. 15) the worm-wheel is mounted on a vertical work- 
spindle on a special fixture in the milling machine, the table 
of which has been clamped in the desired position as in the 
previous case. This work-spindle is driven by worm-gearing 
and a train of spur-gearing connecting it with the spindle in 
the proper ratio. 

The feeding of the hob in to depth is done by hand through 
the operation of knob U, shown at the base- of the machine. 
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This, through suitable connections, rocks the work-spindle base 
V, about the axis of the work-driving worm, thus moving the 
work in toward or away from the hob as may be desired. 
The work is only located by the work-spindle, being held by 
special face-plate clamps W,, which clasp the rim firmly, close 
to the cutting point. This prevents the distortion which 
would otherwise be inevitable in so small and light a worm- 
wheel. 

In Fig. 16 is shown a lathe rigged up for the finishing op- 
eration on the worm-spindle. The work is held in two back- 
rests, one of which bears on the neck bearing, which was filed 
to size in the finish turning operation before described; the 
other back-rest bears on the spindle just above the worm 
bearing. As these surfaces were finish turned “in the air,” 
while the bowl was held accurately by its interior bore, every 
assurance is given that the bowl is so held as to run true; 
and as the spindle was chucked by these same surfaces in 
the worm cutting operation, it may be assumed also that this 
will run true. The bowl is driven from the spindle of the 
lathe by a universal joint driver X,, which is shown lying 
on the top of the carriage in Fig. 16. The four pins in its 
face bear on the bottom of the bowl and take the thrust 
of the cutting. The copper friction pieces at the sides are ex- 
panded by the taper screw shown so as to grip the sides of 
the bowl and drive it firmly without distorting it. 

The lathe is provided with a turning tool for taking finish- 
ing cuts over the step-bearing, and with a motor-driven grind- 
ing attachment, as shown, for finish grinding the step-bear- 
ing. A suitable tail-stock holder is furnished for carrying 
drills, bits, ete., for finishing the hole in which the hardened 
step is inserted. This, with various minor operations, com- 
pletes the work on the bowl and spindle. 


Inspecting and Balancing the Bowls 

The outfit shown in Fig. 17 is used by the inspector for 
testing the work on the bowl and spindle. The frame shown 
at the back contains a series of motor-driven spindles, each 
provided with a true running socket for receiving various 
designs of separator spindles and bowls. One of these is 
shown in place. The dial test indicator Z, is mounted on an 
adjustable swiveling and sliding post, so that the truth of 
any or all of the revolving surfaces, from one end to the 
other, may be tested by it. 

The fixture shown at A, is for testing the truth of the worm 
cutting. The spindle is inserted in bushings in the fixture, 
which bear on the journals on which the spindle is to revolve 
in the completed machine. The dial indicator is mounted on 
a plunger which may be moved in to a positive stop, and is in 
turn carried by a standard on the base of this fixture. A 
forked point is provided for the indicator plunger, which 
straddles the worm thread and bears on the pitch line. By 
bringing this plunger over each worm thread in turn, the pitch 
radius at each thread is indicated; the truth of the tops of the 
threads is a matter of comparatively little importance; the 
question is, ‘““Do the acting surfaces of the threads run out?” 
That question the indicator solves accurately and quickly. 

The various other tools shown, consisting of depth gages, 
internal and external micrometers, snap gages, etc., are used 
in obvious ways to test the accuracy of the various diameters 
and lengths of the work. All this accuracy in the bowl and 
spindle is required to produce the proper balance for quiet 
running at high speeds. The more accurately the machining 
operations are performed, the less time will have to be spent 
on the costly and tedious work of compensating for errors in 
balance. 

The balancing of the bowls is done with all the rotating 
parts assembled and (in this firm’s practice) with the bowl 
full of liquid. This latter is an important improvement in 
this operation, as the distribution of weights in the bowl must 
inevitably be somewhat different when it is full from what it 
is when empty. It makes the balancing operating more costly 
but better results are obtained. 

This job of balancing separator bowls is a peculiar one, 
being a trade in itself. So far as we know but one article 
descriptive of it has ever been written, and that was published 
in Macuinery.* It is said that the men have to learn the 


* See “Cream Separator Bowl Balancing” in the September, 1907, 
issue of MACHINERY. 
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business for themselves, it being almost impossible to teach 
it, and that different men work in different ways. Some men 
cannot learn to do it at all. What is reputed to be a fair 
statement of the case was made by a German in this shop, 
who tried for six months to get on to the job and finally 
failed. ‘First, I put in some solder on the top and then on 
the bottom, and then I put in some more, and then I fill her 
up with solder, and then I take it all out, and she run better 
than she did before.’ All of which is rather discouraging 
for the editor, who likes to set things down definitely in 
black and white. 

This concludes the list of operations selected for this article, 
to show the character of work required and obtained in the 
building of cream separators. On hearing the name “Vermont 
Farm Machine Co.,” a vision naturally arises in the mechanic’s 
mind of a blacksmith shop sort of an establishment, where 
plows, shovels, harrows, cultivators and other tools of that 
kind are made. It is to be hoped that this article will dis- 
pel this illusion, and that the name will henceforth stand 
in the reader’s mind for machine shop work of a very high 
grade indeed. 

* * * 


DON’TS FOR PATTERN-MAKERS 


H. E. WOOD* 

Don’t use watery glue. 

Don’t glue battens on a pattern. 

Don’t be afraid to ask for information. 

Don’t set a plane flat down on your bench. 

Don’t try to glue up a piece of wet lumber. 

Don’t forget to put draft on your patterns. 

Don’t use green or wet lumber; it is no good. 

Don’t forget to make allowance for your finish. 

Don’t try to trim work without a very keen-edge tool. 

Don’t nail a standard pattern unless absolutely unavoidable. — 

Don’t forget to mark your loose pieces with the pattern 
number. 

Don’t sandpaper your work until you are all through with 
trimming. 

Don’t start to build a pattern before you understand the 
drawing. ; 

Don’t put on more than one coat of shellac without sand- 
papering it. 

Don’t forget to study other men’s work, and profit by their 
experience. 

Don’t be in too much of a rush when you are working on a 
complicated job. 

Don’t put any unnecessary work on a pattern that is to be 
used only once. é 

Don’t waste leather fillets in places where wooden ones can 
be used just as well. \ 

Don’t hold a hand lathe tool at right angles to the center 
line of a revolving piece. 

Don’t try to scrape a piece of work in a lathe, but hold the 
chisel so as to cut it. 

Don’t try to drive a nail through a piece of hardwood with- 
out first boring a pilot hole. 

Don’t make a pattern to suit your own liking, but remember 
that it goes to the foundry. 

Don’t make a coreprint so that it is impossible for the 
molder to get it out of the sand. 

Don’t put a leather fillet around a small curve without wet- 
ting it in luke-warm water. 

* * * 


An iron and steel scrap heap of enormous dimensions 
was shown in an iliustration in a recent issue of the Iron 
Trade Review. The scrap heap is one of the relics of the 
great conflagration in San Francisco in April, 1906, the prin- 
cipal accumulations being those in the yards of the Great 
Western Iron and Steel Co., where four scrap heaps 100 feet 
square and 40 feet high were recently stored. All the scrap 
was cut in equal lengths of 18 inches and piled in one solid 
mass, with the sides practically as smooth and solid as a 
brick wall. Only one scrap heap now remains, the other 
three having been drawn upon as the material was needed 
for the furnaces. 


* Address: 182 North 4th St., Newark, N. J. 
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DIE-BEDS OR BOLSTERS FOR PRESSES 


DORBRO 


The subject of die-beds or bolsters is one of considerable 
importance, and is deserving of greater attention than it 
often receives in the shop or dcsigning room. It has been 
the experience of the writer that many of the troubles en- 
countered in the use of press tools are due to this feature 
being badly designed or poorly constructed. Many a fine die 


has been ruined because it has not been properly secured in 
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Fig. 1. Die-bed of the Style commonly used in Jobbing Shops 


the die-bed and consequently has shifted while in operation; 
or because the holes in the die-bed through which the blanks 
or punchings are supposed to pass have not been made large 
enough to allow them to pass through freely. As a conse- 
quence the blanks get jammed in the die-bed and pile up into 
the die itself and are compressed by the pounding of the 
punch, until the punch or die breaks from the strain. The 
principal functions of a die-bed are: first, that of supplying 
an adequate support for the die, and a holder to hold the die 
in its proper position to be engaged by the punch; and, sec- 
ond, to furnish a means of attachment to the press. Two of 
these principal points to be considered therefore in the de- 
sign and construction of a die-bed are first, the method of 
securing the die, and second, the method of securing the die- 
bed to the press. Due consideration, of course, should also 
be given to proportion and strength. 
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Fig. 2. Die-bed adapted to Inclined Presses 


In Fig. 1 we have an illustration of a die-bed of the type 
generally found in the jobbing shop. The dovetail method of 
holding the die, with set-screws £ to lock it in proper position, 
is employed. It is fitted with a flange J on each end with 
slots B to recéive the clamping bolts which pass through them 
into the press bolster. In the center is a rectangular cored 
hole to let the punchings pass through. This style of die-bed 
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is cheap and convenient for use where several dies are to be 
used in one die-bed. The dies can be easily slid into place 
and fastened by means of the set-screws, and are easily re- 
This bed has the 
following disadvantages: first, that of being held by set- 
screws which have always a tendency to jar loose in punch 
press work, and second, the cored hole C being necessarily 
made large to accommodate various. shapes of blanks weakens 
the bed and gives less support to each of the dies. It is always 
better, if possible, to have a separate die-bed for each die. 

In Fig. 2 we have a bed for use on an inclined press. In 
this bolster the dovetail method of holding the die is used, 
but without the use of set-screws. The dovetailed opening to 
receive the die is slightly tapered and the die is driven into 
place with a copper mallet, and is then made doubly secure 
by the insertion of a dowel which is driven through the die 
into the die-bed. The dowel is shown at G. The method of 
clamping this bed to the press bolster is different from that 
shown in Fig. 1 in that the bolt slot in one flange runs at right 
angles to that in the opposite flange. By having the slots 
in this position the die-bed may be attached or removed with- 
out the necessity of taking out the bolts, thus not only say- 
ing a great deal of time and trouble in setting the tools but 
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Fig. 3. Improved Form of Die-bed for General Utility 


also preventing the bolt holes from getting filled with scrap 
or dirt and the bolts from getting lost. This is an excellent 
die-bed for blanking and piercing work. 

An improved type of die-bed for general utility is shown 
in Fig. 3. In this bed the dovetail method of holding the die 
is used. In the illustration it will be noticed that there are 
four parallel pieces or gibs H placed along the sides of the 
die. The object of this is to provide for dies of various sizes, 
When a larger die is to be used one cr more of these gibs 
may be taken out. This bolster, in addition to four bolt slots, 
has a flange B all around it so that it may be clamped in anv 
positien. The set-screws H which hold the die in place should 
be provided with a lock-nut as shown at J to lessen the 
chances of jarring loose. The great advantage of having a 
flange all around the bolster will be apparent when it beccmes 
necessary to swing the die-bed around enough to bring the 
bolt slots out of line with the tap holes in the press bolster. 
In a case of this kind the die-bed with a flange all around it 
may be clamped by means of clamps as shown at D, using the 
tap holes G@ located at different places in the press bolster C. 

In Fig. 4 we have another die-bed of the dovetail and side 
set-screw variety, but with the additional feature of end- 
thrust set-screws. This end-thrust arrangement is an original 
and novel feature. In order to obtain this additional means 
of holding the die securely, two square grooves B are cut in 
each end of the die-bed at right angles to the opening for the 
die. Into these grooves a plate OC is fitted in which is a set- 
screw in such position as to come in contact with the end of 
the die. With one of these plates at each end, and the set- 
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screws screwed tightly against the ends of the die, there is 
less likelihood of its shifting while in operation. When short 
dies for simple blanking or piercing are used the end-thrust 
plates may be used in the inner grooves as shown in Fig. 4, 
and if it be desired to use a long die such as is used for pro- 
gressive work where there is one or more piercing operations 
before the work reaches the blanking punch, the plates with 
the set-screws may be placed in the grooves further from the 
center, and thus allow for the increased length of die. When 
the set-screws are used in these outer grooves, the heads of 
the screws will come directly over the slots in the flanges 
where the clamping bolts should be placed; for this reason 
the bed should be provided with two extra slotted flanges, as 
shown in the illustration, to be used when necessary. 

In Fig. 5 we have an illustration of a die-bed for sectional 
forming or blanking dies or for split dies. This bed is pro- 
vided with a square receptacle to receive the dies, and with 
two set-screws on each side to hold the dies in place. The 
square forming die shown is made in four sections B which 
are held tightly against each other by means of the set-screws 
C, and are held from lifting up by screws through the bot- 
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Fig. 4, Die-bed of the Dovetailed and Side Set-screw Type, also 
secured by End-thrust Set-screws 


tom of the die-bed—one in each section of the die. ‘The 
square recess is cast in the bed so that in preparing the bed 
for use it is only necessary to plane off the bottom and top 
of the flanges and mill the bottom of the recess, and drill 
and tap for the set-screws. The sides of the recess need 
/not be machined as the dies have no bearing on them. 

A very simple type of die-bed for bending and forming dies 
is shown in Fig. 6. It is simply a vise similar in some re- 
spects to a milling vise, but having two set-screws to take 
the place of the movable jaw. The die is simply set in the 
bed and clamped against the solid jaw by means of the set- 
screws. This type of bolster is intended for use only on dies 
that do not require a “push up,” but where the bending or 
forming operations are done on a solid surface. In order to 
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Fig. 5. Die-bed for Sectional Forming or Split Dies 


obtain the best results from this die-bed, the complete outfit 
of punch holder, punch and die of the type shown in the 
sketch should be used. The punch holder and punch are 
made just the same as the die and die-bed. They are kept in 
alignment when in operation by the two guide pins H which 
are secured in the punch and which enter the die at every 
stroke of the press, making it practically impossible for the 
tools to shift while in operation. If it be desired to change 
the tools it is not necessary to disturb the punch holder or 
die-bed. They may be left in the press, and by simply loosen- 
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ing the set-screws in the die-bed and punch holder, the punch 
and die held together by the guide pins may be taken out and 
set aside and another set slipped into their places. There is 
an infinite variety of light bending and forming operations 
that can be done advantageously and cheaply with this outfit. 

Fig. 7 represents a bolster for combination dies for round 
drawing work. This bolster requires but little explanation. 


. It is circular in shape with two steps or extensions, two bolt 
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Fig. 6. Simple Form of Die Holder adapted to Bending Die 


slots and a flange all around it to allow it to be clamped at 
any convenient place. When the combination dies are turned 
in the lathe the bottom die is counterbored to be a driving 
fit on the extension G, and is held down by screws that pass 
through the bed at # into the die. 


ik ke 
STORAGE AREA RESTRICTION PLAN FOR 
: MACHINE SHOPS 


In shops where a large volume of heavy work is turned 
out on a comparatively limited floor space, there is a constant 
tendency to store work (rough, finished, and in course of 
machining) in areas which encroach on the passageways re- 
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Fig. '7. Die-bed or Bolster for Round Drawn Work 


quired for the movement of the parts through the shop. In 
the works of the Westinghouse Machine Co., at East Pittsburg, 
Pa., this tendency is restrained in a very simple way. The 
areas available for storage are-marked off on the floor with 
lines of white paint. These areas provide for grouping work 
around each machine, and for using all available vacant spaces 
as well; but they are carefully laid out to avoid checking the 
freedom of movement of work and workmen. A single glance 
of the eye reveals any infraction of the regulations, as the 
lines are kept freshly painted. By this means the manage- 
ment has avoided that state of chronic congestion which is 
so fatal to economical production. 

e * % 


Following the example of the English Patents Act of 1907, 
the Australian Commonwealth has passed an amendment to 
the Australian patent act, which makes the manufacture of all 
articles patented in the Commonwealth compulsory under pen- 
alty of forfeiture of rights. 
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A FORMED TOOL PROBLEM 


H. V. PURMAN* 


One day the man who was making the formed tools came 
to me and said: “l want to make this master-tool with an 
angle of 15 degrees from the center line and with a clearance 
on the front of 25 degrees; and in addition to that I want 
to give it a side clearance of 2 degrees to keep it from drag- 
ging. I will set it in the planer vise tipped forward at an 
angle of 25 degrees and swing the vise around 2 degrees. 


Machinery, N. ¥. 
Fig. 1 
Then to what angle must I set over my planer head to plane 
the tool so that it will measure 15 degrees on the cutting 
face?” 

This is a sensible, practical question, but how many of our 
technical school men, either in or just out of college, could 
answer it? Inthe following is given a solution of this prob- 
lem, worked out by the writer. 

The master-tool is shown in three views in Fig. 1, where 
the plan, or face view,. shows the side angle, 15 degrees, and 
the side elevation shows the front clearance of 25 degrees. 
In Fig. 2 the tool is shown as set in the planer vise ready 
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view shows the piece as seen from the side of the platen, 
looking squarely across, and the face view shows it as looked 
at in line with the platen travel, when the surface in which 


the points a, d, c and Db are located appears as a line. This. 
line is at the 

real angle of the LINE OF CROSS-RAIL 
tool-head from | fn TOBE PLANED ss 


the vertical, and 
its angle with 
the vertical must 
be found. 

To do this we 
will use a series 
of diagrams, 
representing the 
essential lines of 
the tool in vari- 
ous. positions. 
Fig. 3 shows the 
plan of the tool, 
Fig. 4 its side 
elevation, and 
Fig. 5 the top 
of the tool in | 
the horizontal 
plane when the 
tool is tipped 
forward. Fig. 6 
shows the face 
of the tool 
merely inclined but not swiveled; Fig. 7 shows a portion of the 
edge receding from the corner, when swiveled, and Fig. 8 
shows a line in the surface of the oblique side of the tool, each 
of these last two diagrams showing also the lines needed to 
calculate the angles and distances involved. Figs. 9 and 10 
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Fig. 2 


LINE OF CROSS -Raj, 


FIRST ANGLE 
PROJECTION 


Fig.6 
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Figs. 3 to 10 


for planing. In the top view the 2-degree angle is clearly 

shown, exaggerated, the vise and pieces being swiveled 

around as indicated by the divergence of the edge of the 

tool to be made from the line of the cross-rail. The side 
* Address: Winchester, Mass. 


represent the surfaces, front and top, of the tool inclined and 
swiveled, as in Fig. 2. 

Referring again to Fig. 2, it must be noted that point c 
is in the vertical plane containing point b and the edge ter- 
minating in b, while point d is in the vertical plane contain- 
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ing point b and parallel with the cross-rail, while a, d and c’ 


are all in the edge of the tool receding from a, hence in a 
straight line, as clearly shown in the side elevation; they 
therefore appear as a single point adc in the front elevation. 
Now ab is the cutting edge of the tool, and db is the line of 
feed of the planer tool, since the work is swiveled. 
Throughout the views and diagrams the same points are 
designated by the same letters, but in the diagrams additional 
letters (capitals) are used to denote dimensions, for ease in 
calculation, and for clearness and accuracy, since the points 
appear in projection at different distances in different views. 
Let the distance af, Fig. 3, or the actual amount the edge 
of the tool slants to the left, or the short side of the 15-degree 
triangle, be considered as unity, for simplicity, then 
K 
— ==COUNLD SaOr 16 COts Loy, 
1 
Ljp=— Ke SING2) ~—CObsLol Si AOies 
i= IE COS) PANS = CO LIE eas A. 
M 
and ——— cot, @; ors — cotter: 
1 
Angle x is the apparent or projected angle of the edge, or 
the angle of tool travel were the shoe not swiveled; but be- 
cause of the swiveling, the tool travels over farther in rising 
a given height, that is, takes off more metal, and gives more 
clearance, and we must find what this added distance is. It 
is the distance cg, Fig. 5, equal to ca, Fig. 6, where g is the 
point directly behind a and on the line ce. 
Let cg =N, then 
N 
——i==|(ane yo Neva nee COL Mowe sil ssom stan eee 
L 
O 


Now O (= ce; Hig: 6) =1 + WN, and —=tan y. 
M 


Angle y is the apparent or projected angle of tool travel 
when the 2 deg. clearance is given, and we look squarely at the 
face of the tool. But this is not the actual angle, which 
must be seen in the line of platen travel, asin Figs. 2, 8 and 9. 
The actua¥ side motion, then, of the tool, in rising a vertical 
height eb or M, is de=P, Figs. 7, 8 and 9. 


=== C098) Jos 2 — OF Cos 2a (AEN) Cose2- 


= (1+ cot 15° sin 25° tan 2°) cos 2°. 
P 


In Fig. 8, — tan zg. This triangle appears in Fig. 9 also, 
M 


and angle z is the actual angle sought. Then 


IP (1 + cot 15° sin 25° tan 2°) cos 2° 
lan. ¢ === = a 
M cot 15° cos 25° 
[The formula above can be generalized and somewhat modi- 
fied as follows: If w—=angle on face of tool (here 15°), 
v =clearance angle in front (here 25°), 
y =side clearance angle (here 2°), 


(1+ cotwsinvtany) cosy 


then tan ~= 
cot W COS Vv 
sin y 
But tan y= : 
cos ¥ 


substituting this in the formula and re- 


ducing, we have 
cosy + cot w sin v sin y 
tan 2 == ——  _. 
cot wW cos Vv 

It will be seen that this formula is identical with the one 
given for planing Acme thread tools in the May, 1905, issue 
of MACHINERY.—EDITOR. | 

By substituting the values for the angular functions in the 
formula above, we find tan e=—9.31174, which gives us g=17 
deg. 19 min., nearly. 

The result found can best be used by grinding an angular 
cutter to this angle as accurately as needed, gaging with a 
vernier bevel protractor, stoning it, and scraping the master 
tool with it. This was done, and the angle obtained was so 
close to 15 degrees that the closest inspection with the magni- 
fying glass failed to show any error in the tool. 
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CONTINUOUS PERFORMANCE PHONOGRAPH 


Thorns grow with roses—evil may come out of good. It is 
not quite unknown that even the humble and industrious 
phonograph can be diverted from its peaceful pursuit and 
used, alas! as an instrument of torture. Many defenseless 
neighbors have been serenaded by conscienceless individuals 
with ragtime, classical and religious selections until their 
nerves and tempers were badly “frazzled.” ‘The drawback to 
the use of the phonograph for such unneighborly acts is the 
constant attention required of the tormentor to change the 
records, wind the machine and set it in motion. His own 
endurance may flag after hours of performance and, perforce, 
he will seek his bed in sheer weariness of evil-doing without, 
it may be, having reduced his enemies to a state of complete 
physical, mental and moral collapse. What is needed for this 
sort of warfare is a “continuous performance” machine, driven 
by a motor, that can be started cn a choice selection of the 
“gold molded” and left in the solitude of its chamber, the 
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The Iddings ‘‘Multinola,” or Continuous Phonograph 


horn facing the open window to do its malevolent work 
through the long hours of the stilly night without rest—or 
hesitation at the most frightful threats. 

It is characteristic of American ingenuity to discover and 
fill wants before they are even vaguely felt by the mass of un- 
thinking humanity. Lo! the wished-for machine is even now 
in our midst, and the dreadful tortures that were dimly fore- 
casted by hand-worked phonographs will soon, no doubt, be 
realized by many writhing victims who, cursing inventors 
and all their works, die miserably to the sound of phono- 
graphic ragtime. Behold in the illustration of the ‘“Multi- 
nola” by Dr. George L. Iddings of Cleveland, Ohio, a devilishly 
ingenious mechanism that changes its own records with cun- 
ning and despatch, and proceeds relentlessly, having no 
bowels of compassion whatsoever. The roosters crow and 
crow again at the dawn; the dogs bark when the moon is 
full; the cuckoo clock cuckoos, and is done, but the continu- 
ous phonograph goes on like the brook—forever. Yea, verily! 

Contracts have been awarded for steam turbines to drive the 
new. 26,000-ton battleships Wyoming and Arkansas. It has 
been stated that a combination of turbines and reciprocating 
engines was considered, but the authorities decided in favor 
of Parsons turbines. 
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OLD NEW ENGLAND WATER-WHEEL 


ALLEN HAMMOND* 


Some interesting features of an old water-wheel which was 
built by the Franklin Foundry & Machinery Co., of Providence, 
R. 1., and erected in the New England company’s mill in the 
year 1860, are shown in the accompanying engravings. The 
wheel was started in November of the year of its erection, and, 
with the exception of about a year, it has run regularly since 
that time. In spite of its forty-eight years of service, the 
wheel was in such good condition at the time of its removal, 
judging from the appearance of the woodwork, that it was 
capable of running for twenty-five years more. It was of the 
type known as a breast wheel, and was 24 feet in diameter by 
18 feet in width. 


Fig. 1. Curtain Gate which, in conjunction with a Governor, controlled 
the Flow of Water to the Wheel 


The breast or bottom of the flume through which the water 
entered into the buckets, was approximately 5 feet, 10 inches 
above the center of the wheel. The flow of water was regu- 
lated by a governor having a differential gear which gave 
power enough to work a long roll on which an “apron,” ex- 
tending across the breast, was wound and unwound up or 
down on the convex face of the breast. This apron, which 
is shown in Fig. 1, was made of sheet rubber and was fast- 
ened at the lower edge so as to be water-tight. The roll was 


Fig. 2. Rack and Pinion by which the Curtain was wound or unwound 


counterweighted and it was moved by a shrouded pinion, 
Which meshed with a rack free to move on the face of the 
breast. This rack had the teeth cut away at each end, and 
when the pinion came to this smooth surface, the roll reached 
the limit of its travel, owing to the lack of teeth on the 
rack which prevented further movement. The end of the 
rack was provided with a flange-like tooth or projection, 
which prevented it from moving out from under the pinion, 
Both pinion and rack are shown quite clearly in Fig. 2. The 
counterweight attached to the roll was heavy enough so that 
after the latter reached the limit of its travel, the pinion 
would be kept in contact with the rack; hence the teeth of the 
pinion readily came into engagement with the rack when its 
motion was reversed by the governor. 


* Address: 1016 FE. 12th St., Erie, Pa. 
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Guide vanes were inserted in the breast so that the water 
entered the buckets perpendicularly. These vanes, which may 
be seen in Fig. 1, were made of wood which was driven into 
castings that formed part of the breast. They were 6 inches 
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Fig. 8. View of the Back of the Wheel showing part of Driving Gear 
and Method of Bracing Buckets 


wide and 3% inches apart. The space between the buckets 
at the top was 10 inches and at the bottom 4 inches, and the 
angle between each bucket and periphery of the wheel was 
36 degrees. 

To prevent the air from being pocketed in the buckets, 
openings were made in the bottom which allowed the air to 
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Fig. 4. Spokes and Bracing at the Center of the Wheel which 
was without a Shaft 


escape and the lower buckets to be partly filled. These buck- 
ets were set into grooves in the rim and were secured in place 
by spacers and bolts, as shown in Fig. 3, which is a view of 
the back of the wheel. In this illustration the driving seg- 
ments on the rim are also shown. 


Fig. 5. Section of the Driving Gear, and “Jack” Gear with which it meshed 


One unusual and interesting feature of this wheel is that 
it had no shaft, as will be seen by examining Fig. 4, which 
guite clearly shows the construction. The spokes and braces 
rested on flanges which were separated by wooden spacers 
through which long bolts passed from one side of the wheel to 
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the other, clamping it together. One of these bolts is clearly 
shown in the view just referred to. The spokes were 11% 
inches by 484 inches, while the braces were 41%4 inches by 5 
inches. The segments of the rim were 11 inches by 12 inches. 
The bearings or gudgeons of the wheel were 10 inches in 
diameter by 11% inches long. 

Fig. 5 shows a section of the segment on the rim and also 
the “jack” gear, which was one of a set of three gears that 
was used for driving the mill. This gear had 44 teeth, 2% 
inches circular pitch, and a face width of 7 inches. The sec- 
ond gear of the train had 114 teeth, and it was meshed with 
one having 38 teeth. The drive from the second shaft was 
by belts which ran over pulleys or drums, and some of these 
belts were as old or nearly as old as the wheel itself. In 
fact, one is. said to have been older, it having been in use 
since about 1847. This wheel has worn out several sets of 
segments. during its long ard useful life. 

* ‘* * 
ASSEMBLING VERTICAL HIGH-SPEED 
TURBINES 


HOWARD M. NICHOLS* 


The following method of assembling and lining up vertical 
steam turbines is employed in one of the large turbine works, 
and the same general scheme could be used in erecting most 
any large vertical machine. 

The bed-plate is set on a special iron erecting floor and is 
very carefully leveled, and the turbine is then assembled 
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Aligning Vertical Turbine Bearings by the Aid of an Electric Caliper 


without the shaft and rotating parts. The wheel casing, bear- 
ing brackets, bearings, generator stator, and all other sta- 
tionary parts are bolted in place. The bolts are left a little 
slack so that the parts can be slightly shifted during the 
process of lining up. A length of steel piano wire is weighted 
with a heavy plumb-bob and is suspended from the exact 
center of the top bearing, as shown in the accompanying illus- 
tration. Since the machine has been carefully leveled during 
the process of erection, the piano wire will locate the exact 
center of the shaft. The wire is suspended from the top 
bearing by a block of hard wood and is not allowed to come 
in contact with any metal part. The end of the piano wire is 
connected to one pole of a few cells of dry battery, while 
the other pole of the battery is grounded onto the frame of 
the turbine. One binding post of an electric bell is also 
grounded onto the turbine frame, and the other is connected 
to a pair of inside calipers by a long flexible lamp cord as 
shown. These calipers are used to locate the middle and 
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lower bearings central with the center of the turbine shaft, 
as represented by the piano wire. 
In calipering, whenever the calipers just touch both the 


inside of the bearing and the piano wire, the bell will ring | 


and thus give the workman a better indication than he could 
obtain by the sense of touch. If it is so desired, a small bat- 
tery lamp can be used in place of the bell with equally 
good results. After the bearings are located exactly central 
with the center of the shaft, the parts are doweled together 
and then taken down and reassembled with the shaft and 
other rotating parts in place. i 
* * * 


GAS ENGINES IN SHOPS 


A. S. ATKINSON* 


Generally speaking, the gas engine is rapidly becoming an 
important factor in machine shop work, and the facility it 


furnishes in operating cutting, stamping and machine tools, 


makes it of widespread importance to the trade. Until quite 
recently the installation of any kind of gas engine for shop 
and factory purposes was of such limited scope that the 
question of cost and maintenance was not. seriously consid- 
ered; but now that the gas engine for small as well as large 
shops has come to stay, any data that will throw light upon 
the subject should be of more or less value. 

Economy in operation is the one ‘thing aimed at, and 
this, in the case of the gas engine, means an economy in fuel. 
In my experience with gas engines in shops where only a 


part of the whole number of machines are in use at one’ 


time, the mistake is frequently made of installing an engine 
which is too large. Suppose, for example, a shop with half 
a dozen machines requires a full 15-horse-power engine to 
drive them all at once; but an examination of the records 
shows that only half these macbines are in operation for the 
greater part of the time, and only occasionally does the work 
demand the running of them all at once, and then only for a 
limited period. What power engine should such a shop have 
to produce the most economical results? This is a point 
that engineers and manufacturers differ on. One will say the 
full 15-horse-power, and another ten or even eight, which will 
allow a fair margin over the average requirement. Here is 
an experience ‘of the writer. A shop that had run along 
nicely with an 8-horse-power gas engine was enlarged by the 
addition of three more machines. The question arose as to 
the increase of the power. One engineer advocated the with- 


drawal of the inadequate 8-horse-power engine and the sub- 


stitution of a 15-horse-power engine. Another recommended 
the installation of an auxiliary engine of 7 horse-power. A 
compromise was made by purchasing a small 6-horse-power 
motor, which could be coupled and uncoupled by belt to the 
line shafting as needed. The economy of this was shown in 
the first year’s work. The auxiliary engine was used only 
120 hours that year. For the rest of the time the old 8-horse- 
power engine did all the work, for the work was of such a 
character that only a part of the total number of machines 


was in use at once during the greater part of the time. 


There must be some allowance for overload made in every 
shop, or otherwise work during rush times must be handi- 
capped. It is unsafe to depend upon an 8- or 10-horse-power 
engine in a 15-horse-power shop, but does not the single big 
engine waste fuel where a medium-size one and a smaller 
auxiliary will save it? This is a question that a shop manager 
must consider carefully. To get fuel economy out of an en- 
gine, it should be run at something like its normal capacity. 
We cannot expect economy in using an engine twice as large 
as is required to do the normal work. On the other hand, 
in a shop where nearly all of the machines are needed in 
operation for the greater part of the time, the problem is 
easier of solution. The big engine is then more eccnomical 
than two smaller engines, as there is less waste through fric- 
tion and slipping, and less expense in operation in other 
ways. The cost of maintenance of two small engines is 
greater than a single big one of equal horse-power., 

The location of the gas engine is also of importance. It 
should be somewhere near the middle of the long line of 
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shafting if the different machines require about the same 
amount of power. An engine installed at one end of a line 
of long shafting must of necessity lose much of its effective- 
ness. Where a smaller auxiliary is used this should be in- 
stalled with a view to running special machines not often in 
use. These should be grouped, so far as possible, at one end 
of the shafting, and in such a way that when the auxiliary 
is started up it will exert its power directly upon these ma- 
chines. This means an equipment which will. permit the 
cutting off of at least a part of the line shafting when not 
needed. It costs a little more in the initial installation to 
secure this result, but the saving in fuel far more than 
counterbalances it in the end. If there is a heavy planer at 
one end that requires considerably more power than any of 
the other machines, the engine should be located pretty 
close to it, but on the side nearest the other group of ma- 
chines. 

The gas engine has not been satisfactory in many shops 
through the inability of the operators to understand the new 
power plant. Gas engineering is a distinct and new branch, 
and it is impossible for an old steam engineer or one accus- 
tomed to electric drives to change to the gas engine without 
experiencing some difficulties. Not infrequently, engineers 
look upon the gas engine as such a simple machine that any- 
body can understand its operation without much previous 
study and experience. It is one of the simplest and easiest 
engines to operate, but it does not follow that it can be run 
by an ignorant man, and without some technical skill. To 
some extent the gas engine manufacturers are largely at 
fault; in their zeal to advertise their goods they say that a 
child can run their engines and that it takes no skill to man- 
age them. Nothing is further from the truth. Your gas en- 
gine can get out of order and run poorly, consuming twice as 
much fuel as it should, if you do not understand it. The 
symptoms of gas engine troubles should be understood just 
as much as those of the steam engine or electric motor. In 
my experience with gas engines for shop work I have found 
that the symptoms of trouble are generally indicated by 
pounding, excessive fuel consumption, back firing, heavy ex- 
plosions at the exhaust, smoke, poor speed regulation, diffi- 
-culty in starting, and general lack of power. These symptoms 
of trouble should all be understood by the engineer, and if 
understood the difficulty can be quickly regulated. The life 
of a gas engine depends entirely upon how well it is handled 
at all times, and here is where the skill of the operator counts. 
With a thorough knowledge of the meaning of the different 
symptoms of trouble, the engineer can quickly apply the 
remedy. ‘Pounding is generally due to the fact that the 
engine and gasoline are too cold. This trouble is particularly 
noticeable in winter and in cold climates where the engine is 
exposed. In a shop where the heating is good it is not so 
noticeable. The air intake pipe may be too cold, and the 
gasoline for the first charge may also be too cold. Sometimes 
the pounding at starting is due entirely to the jacket water 
being turned on too freely or too soon. 

Where there is excessive fuel consumption it can be stopped 
by a little study of the conditions. The most common cause 
is the use of poor or dirty gasoline which has not been 
strained. Straining of the fuel should always be attended 
to. Water in the gasoline or cylinder will cause excessive 
waste. Sometimes the waste is due to defective cylinder or 
cylinder head castings; in such cases there is no remedy 
except to put it up to the manufacturers and make them fur- 
nish new parts. Again the excessive consumption of fuel may 
be caused by cylinder gaskets being leaky or, as sometimes 
happens, by their being blown out. The remedy may be ap- 
plied in such cases without much trouble. 

Back firing is often simply the result of incorrect setting 
of the spark or valve mechanism, and until this is remedied 
the trouble will persist. If back firing is noticeable, look for 
the cause first in the spark, and see if it is not out of time; 
in the make-and-break system the spark points may not 
touch. If the ignition system is all right, then examine the 
exhaust valve which may be out of time, or as often happens, 
may not close or fully open. Finally, see if the governor 
mechanism is not out of adjustment. Any one or all of these 
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troubles may be caused by incorrect setting at the begin- 
ning, and proper adjustment will remove the whole difficulty. 
Heavy explosions at the exhaust may be due to defective igni- 
tion or because the mixture is too weak. Smoke at the end 
of the exhaust pipe generally means that lubricating oil is 
being wasted. If the smoke is of a bluish color this is quite 
evident, but if it is black it indicates that the mixture is too 
rich. If the smoke appears at the open end of the cylinder 
there may be a sand hole in the cylinder or a leak past the 
piston ring. 

Poor speed regulation may be caused by defective ignition 
or because the governor is not properly adjusted. Again 
it may be caused by lack of proper lubrication of parts, or 
incorrect mixture. Sometimes moving parts are gummed and 
bind so that the regulation is very poor. If there is any lost 
motion in the moving parts the speed regulation must be 
imperfect, 

Difficulty in starting is sometimes experienced and causes 
a great deal of trouble. This may be due to any one of many 
troubles, the removal of which may prevent other troubles 
developing later. First ascertain whether the fuel is being 
supplied in sufficient quantities. This is the most fruitful 
cause. Next examine the ignition system, and then ascer- 
tain if the mixture is properly proportioned. A cold engine 
or cold gasoline will sometimes cause difficulty in starting. 
If batteries are too weak, the spark coil defective, or if the 
sparking circuits are short circuited by dust and dirt, natur- 
ally there will be trouble. Too much emphasis cannot be 
placed upon the necessity of keeping the ignition system 
clean and in perfect order. This is the main part of the sys- 
tem, the nerves of the engine, as it were. 

General lack of power may be caused by insufficient fuel 
or incorrect mixture also. Overheating and friction of en- 
gine parts are other fruitful causes. Likewise insufficient 
cooling water and insufficient lubrication will cause general 
lack of power in the engine. Frequently the whole trouble 
can be traced to a poor grade of lubricating oil which gums 
the moving parts and prevents free action. Heating of the 
piston by pre-ignition has caused many an engine to give 
poor results. Another thing to look for is the heating of the 
piston by escaping gases. There may be leaks in the com- 
pression chamber which may be the result of worn or bent 
valve stems or weak or broken valve springs. In new engines 
this trouble will not be noticeable, but others equally impor- 
tant will show. For instance the piston rings may not be 
true in circular form or they may be set with all breaks in 
line, thus causing a leak. In new engines sometimes the 
piston rings stick in the grooves and cause a constant leak. 
If the valve cages are not properly packed or ground into 
place there will be a general lack of power. In old engines 


‘dust or dirt in the carburetor, air passages, or admission 


valves, may be responsible for the trouble. 

One does not have to study these possible defective points 
long before. being convinced that an intimate knowledge of the 
gas engine and its parts is essential to good economical opera- 
tion. Many times the same defect shows itself in one or 
more symptoms, and to remove the cause is to give the engine 
immediate freedom of action. Sometimes, for example, an 
exhaust pipe causes all of the symptoms. It is too long, too 
small, or has too many bends in it to permit a free expulsion 
of the exhaust gases. As a result the engine is constantly 
clogged in its operation, and other troubles will quickly set 
in. The only way to handle a gas engine is to find out the 
trouble when the first symptom shows itself. Then its life 
will be greatly prolonged, and there will be an economy of 


operation, 
* * * 


What are claimed to be the two largest shears of the lever 
type ever built have recently been completed by the Mesta 
Machine Co. for the Indiana Steel Co., to be used at the steel 
plant at Gary, Ind. The knives of the shears are 36 inches 
long and will make 12 cuts per minute, cutting off cold soft 
steel 6144 inches square or 7 inches round. Each of the ma- 
chines is driven by a 150 horse-power induction motor. The 
total weight of each shear, not including the motor, is 112% 
tons. 
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IMPRACTICABLE IDEALS IN INDUSTRIAL 
EDUCATION 


There is danger that the leaders in the movement for in- 
dustrial education will aim too high, and that the courses of 
instruction will suffer from the same false reasoning which 
has based our high school courses on college entrance require- 
ments. There is grave danger that the primary aim will be to 
enlarge on fundamental principles in a way that would appeal 
to the exceptional boy who is to become a superintendent or 
general manager, instead of helping the average workman 
directly with the problems of his daily work. 

The danger of such a course lies in two directions. In the 
first place, it is exceedingly difficult to keep boys interested 
in studies which they see no opportunity to apply practically. 
In the second place, there is the ever-present possibility of 
spoiling good workmen by inspiring them with ambitions for 
positions which they are incapable of filling. 

There is no injustice to the exceptional boy in this setting 
of a low standard for industrial education. He can readily be 
interested in the instruction, elementary though it may be, 
and once in contact with other students of lesser abilities, 
his owt attainments stana out in high relief, permitting him 
to be picked out from the bunch and given such advice and 
assistance as he may need in preparing himself for better 
things. ; 

Don’t aim too high. 


ae 


APPRENTICESHIP CONDITIONS 


The difficulties which surround the apprenticeship question 
have been a subject of discussion for many years, and will 
continue to be until employers and apprentices get closer to- 
gether than they now are on some points of difference. On 
the manufacturers’ side we hear of the reluctance of young 
men to learn a profitable trade, and the difficulty of holding 
them to the terms of apprenticeship contracts. The young 
men look at the low wages they receive as apprentices, and 
make no allowance for the time spent in teaching them a trade 
which will greatly increase their future earning capacity. If 
the average young man can earn a couple of dollars a week 
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more in some other and possibly easier occupation, he is sel- 
dom likely to sacrifice that amount of money to acquire a trade 
at which in a few years he can earn twice as much as in some 
occupation that offers little chance of development. The ques- 
tion really narrows down to this—Is the manufacturer willing 
to pay more than his apprentices’ services are worth to him, 
either on account of the general benefit to his industry, or 
because it will pay him in future to educate such employes. 
for his own organization? That this policy does pay has been 
satisfactorily demonstrated by many cf the largest concerns in 
the country, who still maintain their apprenticeship system 
at more or less loss to themselves. The present need is for an 
action of the employers which will attract. the boys and hold. 
them. 

The indentured apprentice of fifty years ago would be as. 
much out of place under present conditions as the spinning 
lathe, the hand loom and the flail of our grandfathers’ time. 
The master-and-servant situation was but one step removed 


from the days of the bond slave, and many of the cruelties of 


slavery were felt by the old-time apprentice. He was poorly 
paid, had to work long hours, often slept in the master’s house 
and ate at his table, and could be corporally punished for de- 
linquencies. To-day, of course, most of these conditions no 
longer exist. The manufacturing business has developed be- 
yond the wildest dream of the old-time employer of a few men, 
and the apprentices of to-day are treated as well as journey- 
men in the matter of working hours, shop surroundings and. 
other working conditions. But in addition to these improve- 
ments, apprentices of the desirable sort apparently must be 
attracted to the machine shop by higher wages and an educa- 
tional campaign which will clearly make known to the average 
boy and man the possibilities that lie before the good ma- 
chinist and toolmaker, as compared with other trades or the 
professions. Although in some places trade union rules are a 
strong deterring force, low wages at the start and ignorance 
of the chances for improvement are much to blame for the 
reluctance of young men to enter these trades. 
chiefly the grime and the forbidding conditions that are com- 
mon to many shops, and does not understand that brains and 
ability count for as much in those gloomy intericrs as in the 
counting house or department store, with the chances for 
rapid promotion and good wages much greater. 
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THE FUTURE OF THE MACHINE TOOL 
INDUSTRY 


A prospectus recently sent out by one of the great New 
York banking houses setting forth the stability and value of 
a new security which they are offering to investors, inspires 
a comparison between substantial enterprises of that character 
which offer legitimate opportunities for investment, and the 
machine tool industry as a whole. 

The development of manufacturing in America is still in its 
infancy, notwithstanding the enormous investment already 
made therein and the number of men employed. Every in- 
crease in its many ramifications will call for more and more 
of the tools required for building all kinds of machinery— 
that is, machine tools. The automobile industry alone has 
absorbed a large number, and will continue to absorb more 
for some time to come, although no doubt in a diminishing 
ratio. Then, supplementing the demand from automobile 
manufacturers, will come that of the automobile and gas en- 
gine repair shops which in time will dot the country roads in 
somewhat fewer numbers, perhaps, than the blacksmith shops 


now employed in shoeing horses and repairing wagons and 


farming utensils—and each of the former will require at 
least one lathe, shaper, drill and grinder. 

The railroads are large users of machine tools already; but 
their potentiality as buyers in the machine tool market is 
enormously greater. The present equipment of many railroad 
repair shops is of the poorest character imaginable, the tools 
frequently being of a type obsolete twenty or thirty years ago. 
The development of high speed steel and the great increase in 
power and capacity of locomotives, have already put many of 
these old tools out of commission, and still greater numbers 
must be thrown out and replaced by modern tools as soon as 
railroad earnings warrant the necessary expenditure. 


The boy sees 
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In several other directions we can see a great and widening 
demand for machine tools—a demand that will be larger than 


the present manufacturers can supply unless the capacity of . 


their plants is greatly increased. Many new concerns will 
therefore start the manufacture of standard and special ma- 
chine tools within the next decade, because the industry is a 
stable and profitable one, and as the field widens its product 
is less. liable to fluctuations in demand than heretofore. The 
machine tool business is therefore one to inspire the confidence 
of hard-headed business men who want to know that their 
money is safely invested where it will yield a fair return and 
multiply. 

Much depends in the*-machine tool industry on business 
ability——more than mechanics generally think; but the talent 
required for the organization and management of new machine 
tool concerns exists in the trade, and the next ten years will 
doubtless see many mechanics who have the ambition and 
ability leave the bénch and strike out for themselves, at the 
head of new enterprises. 


6 
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HAND AND AUTOMATIC TURRET LATHES 


In December Macutnery we published an article on shop 
practice which included many excellent examples of operations 
on the hand-operated turret lathe. In the current number is 
an article containing descriptions of several equally interest- 
ing operations performed on the automatic turret lathe. While 
the work in the two cases is somewhat different, it is conceiy- 
able that if these two shops should swap managing officers, 
the methods of machining would change with the management, 
and that the work, in time, would be changed from hand to 
automatic machines and vice versa. 

The condition mentioned is an important one. It meets 
_ every machine manufacturer in the country, and a close un- 
derstanding of the subject is most essential. There is, of course, 
no fundamental competition between the two methods of ma- 
chining. Each is supreme in its own field, and it is only on 
work which is on the border land between the two classes 
that any uncertainty should be felt. We are going to try to 
present, briefly, the considerations which should guide the 
manufacturer in deciding to which class his work belongs. 

First let us consider the advantages of hand-operated ma- 
chines. The hand turret lathe receives constant supervision 
which renders it less liable to shut-downs from any cause 
save that of neglect of duty. Accuracy in the work can be 
maintained with more rapid tool deterioration, and conse- 
quently with heavier cuts, due to the feature of constant 
supervision, combined, in a well-designed machine, with ease 
in changing and adjusting the tools. Changes of tools and 
adjustments can be more quickly made, and less complicated 
tools are required, profitably adapting the machine to smaller 
lots than the automatic machine can be rigged up for. The 
same factors also facilitate changes and improvements in the 
product. 

Another and most important advantage of the hand machine 
is the higher output possible per dollar of capital investment, 
because the machine itself and the tool equipment are less 
expensive, and under many conditions a higher output per 
machine is possible. Again the profitable use of the hand 
machine on small lots permits the rapid flow of work through 
the shop, with a consequent reduction of the capital tied up 
in work in progress. All these factors—the less expensive 
machines and.tools, the possibly smaller number of machines, 
and the smaller stock of.rough and finished parts—are re- 
flected in smaller and more compact buildings, with the conse- 
quent reduced expense for interest, insurance, taxes, salaries 
and other overhead expense. 

The advantages of the automatic machine may be summar- 
ized as follows: It makes possible a lower labor cost per piece, 
and this is true practically in all the conditions under which 
the automatic machine would be considered. It may be 
arranged to take full advantage of the possibilities of using 
multiple tools, and on a large proportion of turret machine 
work this means that the hand machine will be unable to 
produce the same output per machine, in spite of the closer 
personal supervision which the latter receives from the work- 
man. In the matter of accuracy it may be assumed that with 
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properly arranged tools and proper setting up, the invariable 
mechanical action of the automatic machine is highly suited 
to the production of accurate work, uniform in all its impor- 
tant dimensions. 

Besides those just mentioned, the automatic possesses other 
advantages over the hand machine which must appeal to shop 
managers from the standpoint of administration. It does not 
cease to be productive, even if the operator leaves its fora 
time, and it does not stop until its work is completed. One 
skilled mechanic can supervise the work of a large num- 
ber of machines, and the direct attendance of the machine, 
for keeping it supplied with work and inspecting its opera- 
tion, can be left to a less'expensive grade of labor. This con- 
sideration means also a more flexible organization, as it is 
easier to shift men from one machine to another. 

High production for a given piece on the hand turret lathe 
comes in part from the skill of the operator on that particular 
piece, and is checked for the time being by shifting to work 
of another character. The same considerations also apply in 
the matter of breaking in new men to the work. Attendants 
for the automatic machine, sufficiently skilled for its require- 
ments, can be- obtained with little trouble. The importance 
of these considerations can best be understood by those act- 
ively engaged in shop management. 

In balancing the various advantages and disadvantages men- 
tioned above, the shop manager should take into consideration 
the conditions covering his particular case, among which may 
be mentioned the following: Is the work of such a charac- 
ter that the multiple cuts obtainable from the automatic ma- 
chine can be used? Are changes in the design or character 
of the work sufficiently frequent to make the adaptability of 
the hand machine an important consideration? Is the product 
built in sufficiently large lots to make automatic machines 
profitable? Is the capital available for the business sufficient 
to warrant larger initial expense when the more expensive 
machines figure out to be cheaper in the long run? Is 
the product of the shop, as determined by careful analysis 
of accurate cost accounts, of such a character that the labor 
cost is relatively high, or relatively low, as compared with 
the charges for material, overhead expense and interest? 
What are the labor conditions? Are wages for good men 
relatively high or low? Is the working population a shift- 
ing one, and is there a large supply of skilled workmen to 
be drawn on? 

It will be seen that this problem is one difficult to solve 
by purely logical, mathematical processes of reasoning. The 
factors are too many and too complicated. Reasoning will 
carry the shop manager part way toward his conclusion. But 
when all the facts in the case have been gathered, in coming 
to a final decision from them that necessary and indefinable 
attribute we call “judgment” will have to be invoked. 

We cannot refrain from calling attention to one point in 
which the automatic machines, in general, have a fundamental 
advantage over hand-operated machines engaged in the same 
work. This consideration may be criticised as being a purely 
ideal one which ought not to be considered in a practical dis- 
cussion of the subject such as we have been carrying on. It 
is a consideration, however, which inevitably strikes the mind 
of the observer who has an opportunity to compare the con- 
ditions in two shops where both classes of machines are being 
operated with high efficiency. With hand operation, the work- 
man tends to become the servant of the machine. The possi- 
bility of increase of production through constant supervision 
is so great that the operator is kept constantly on the alert 
in changing feeds, speeds and adjustments. With automatic 
operation, it is the man who is the master, and the machine 
the servant. It is a sight distinctly inspiring to see banks of 
automatic machines steadily chewing away, while the operator 
walks leisurely from one to the other, putting in a new piece 
here, examining the condition of the tool there, and occa- 
sionally changing the adjustment. This consideration, we be- 
lieve, brings the automatic machine directly in line with the 
current of human progress. 


* * * 


Why don’t the grinding machine operators wake up and 
write something of general interest on grinding? 
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PRACTICAL SAFEGUARDS IN THE NATIONAL 
CASH REGISTER CO.’S PLANT* 


ETHAN VIALLt 


No plant in the world is more up-to-date in every respect 
than is that of the National Cash Register Co. at Dayton, Ohio. 
It has been looked upon as a model for years, and its fame as 
such has attracted visitors from all over the world, over fifty 
thousand being shown through the various departments annu- 
ally. 

Every effort has been put forth and no expense spared to 
beautify the factory grounds, a noted landscape gardener being 


Fig. 1. Two-handed Trip for Punch Press, which 


proved Defective 
employed for the purpose. Employes are encouraged to buy 
their own homes and are given expert advice as to the best way 
to make them attractive. Good wages are paid, and women em- 
ployes are given shorter hours than men and a recess twice a 
day. Rest rooms are also provided for them, and a doctor and 
trained nurse are within easy reach. The men are allowed 
twenty minutes for one shower bath a week in winter, and 
forty minutes or two a week in summer at the company’s 
expense, there being 228 series of showers in the factory. No 
person with a contagious disease is allowed to work. Four- 


Fig. 4. Improved Two-lever Pneumatic Press Trip 


fifths of the wall space is glass, affording plenty of light and 
saving the employes’ eyes. The ventilating system is as nearly 
-perfect as modern science can make it. The company has its 
own laundry and furnishes clean towels and aprons twice a 
week, and in every possible way the employe is taken care of, 
not merely because the company wants to be philanthropic, 
but because it is sound business policy. “The old, revolting 
idea that found expression in: “When he’s dead we'll get an- 


* See note referring to the safety appliances used by the U. S. 
Steel Corporation, in MACHINERY, February, 1909. 
7+ Associate Editor of MACHINERY. 
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Fig. 2. Guard over Pinion and Gear of 
Motor-driven Press 
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other man just as good,” has no place here; but the policy 
toward the employe might be expressed in this way: “We 
have spent time and money to train this man (or woman) in 
our way of doing work, and it is far easier and better to take 
care of him and keep him in good shape physically and men- 
tally, than it is to neglect or mistreat him and, in conse- 
quence, have to break in a new one every few weeks or 
months, thereby lowering our average of efficiency, quality and 
output.” The different ways by which all this is accom- 


plished are almost infinite, but it isn’t within the scope of 
this article to deal with anything more than those methods 
or devices by which life or limb are protected, though in 
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Fig. 8. Hair Guards on Small Drill Presses which 
are operated by Women 


many cases the margin between mechanical safeguards and 
sanitary ones is so narrow :as to be practically indistinguish- 
able and no attempt will be made to hold strictly to mechani- 
cal devices as such are usually defined. 

Probably no class of machines, unless for woodworking, has 
been the cause of more serious accidents than punch presses, 
yet no other class of machinery has had fewer successful 
safety devices. In many cases, on the more powerful ma- 
chines, even the gearing, now almost universally covered on 
other machines, is left without a guard or shield of any kind, 


Fig. 5. Protective Shield covering Fly-wheel Spokes 


a man’s finger or his arm hardly being considered worth look- 
ing out for, regardless of the fact that one damage suit is 
likely to cost enough to buy a hundred or even a thousand 
guards. Carelessness and indifference on the part of em- 
ployes has, to some extent, been responsible for the lack of 
proper safeguards, for what an employe doesn’t insist on or 
doesn’t want, isn’t usually given him, especially if it costs 
the employer anything. Instances are common where an 
operator, after a press has been fitted, at considerable expense, 
with an automatic lever or guard to protect the fingers or 
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hands from the descending punch, has, at the first opportun- 
ity, thrown it aside and gone back to the old unguarded way. 
Too much trouble is the verdict, but it isn’t too much trouble 
if the device is going to save a man’s hand or arm, no matter 
what he says of it. 


Fig.6. Hair Guards and Arrangement of Belts and Pulleys on Small Drills 


Only a few instances of discarded devices serve to convince 
a thinking foreman that any appliance intended to prevent a 
man getting his fingers under a punch, must be absolutely 
“fool-proof,” and to devise something of this kind has been 
one of the hardest problems that the shop officials of the Na- 


aw 
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Fig. 8. Neat Style of Gear and Pinion Covers 


tional Cash Register Co. have had to solve, but recently they 
hit upon what appears to be the only really successful, fool- 
proof appliance yet devised. It has taken a long time to work 
out and correctly apply the idea involved, but the principle 
is very simple, the whole idea being to make the operator use 


Fig. 10. Corner of a Rest-room for Women Employes 


both hands to trip the press and to make it impossible for him 
to do so unless he does use both hands. That is the whole 
thing in a nutshell, and the idea is being applied to every 
punch press in the plant and, of course, in compelling a man 
to use his hands to trip the press, the dangerous foot treadle 
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is discarded and one great source of accidents thereby elimi- 
nated, for it is so easy for something to fall on the treadle 
at the wrong time or for a man to stumble on it or else press 
his foot down unintentionally. 

The first application of a device embodying the two-handed 
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Fig. 7. Belt Guard and Fly-wheel Dress Guard 


trip idea was on a punch press fitted with a forming punch 
and die, and is shown in Fig. 1. This was purely a mechani- 
cal device. Both levers had to be pulled to trip the press, as 
the pulling of one alone would not accomplish it, but as this 
device soon proved to be anything but fool-proof, it will not 
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Fig. 9. Finger Guard on Small Trimming Shears 


be described in detail. An additional safeguard on this ma- 
chine consisted of an automatic air valve mechanism (shown 
on the left side of the press frame) and a hose which was 
so arranged as to direct a powerful jet of air onto the punch- 
ing and blow it out of the die as the ram raised. The 
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Fig. 11. View of a Corner in the Shop Hospital 


principal reason for condemning this lever system was that 
the operator, to gain a fraction of a second, would, unless 
watched, prop out one of the handles with a stick and work 
the trip with one hand, for which there was no valid excuse 


as the company’s piece-work rates allowed a very liberal mar- 
e 
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gin; nevertheless the fact remained that the levers could and 
would be tampered with at the first opportunity, so the next 
move was the fitting of the pneumatic device to the presses, 
shown in Fig. 4, and this is practically the form of trip that 
is being put on all the machines at the present time. Refer- 


Fig. 12. Battery of 340 Automatic Screw Machines, equipped 
with Splash Guards 


ring to the engraving, A is the air supply pipe containing air 
under heavy pressure; B is a cut-off valve; C is the left-hand 
trip-valve lever, and D is the right-hand trip lever. Both. trip- 
valves are of the same pattern, and are connected by the small 
air pipe #. The air pipe F leads from the valve D to the 
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Fig. 13. Safety Stock Rack on Screw Machine 


cylinder G, which is so arranged that when air is let into it 
the plunger H is forced downward, pulling the rod J with it, 
and thus causing the press to trip. Now to operate this trip, 
the line valve B is first opened, letting the air in as far as 
the valve C; but the pulling of lever C cannot trip the press, 
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Fig. 14. View of Jig on Milling Machine, showing Clearance between 
it and the Cutters 


as the air cannot reach the cylinder until lever D is pulled, 
and on the other hand, the pulling of lever D alone cannot 
trip the press, since valve C closes automatically and shuts off 
the supply. It is plain, then, that if both valves are arranged 
to close automatically the instant the levers are released, it 
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is impossible to trip the press unless both are held open at 
once. The form of the levers themselves and the angle at 
which they project when the valves are open, make it highly 
improbable that they can or will be successfully propped open. 
At J, in this engraving, is also shown a partial view of an 
excellent type of gear guard. Not only are all gears guarded 
as they should be, but all fly-wheel spokes are covered, where: 
they are low enough to catch anything, as shown in Fig. 5. 
In Fig. 2 is shown a good example of a covered gear and 
pinion on a small motor-driven press in one of the women’s: 
departments. Wherever women are employed in a shop, addi- 
tional safety precautions must be taken on account of long 
fluffy hair and flowing skirts, and in Fig. 3, are shown two 
small drill presses with shields to prevent hair catching in 
the spindles or belts, and in Fig. 6 is shown a compact bat- 
tery of these drill presses equipped with hair guards. These 
guards are also very effective in preventing oil being thrown 
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Fig. 15. View showing Position of Milling Fixture with Reference to 
: Cutter, when Stationary 


on the operator. The driving belts and pulleys are arranged 
in such a way that it is impossible to get caught in them in 
any manner. 

At A, Fig. 7, is shown how the low fly-wheels are guarded to 
keep the skirts from catching in them, and at B is shown @ 


Fig. 16. Dust Pipes and Wheel Guards:on Universal Grinder 


good belt guard. No overhead belts of any kind are allowed 
in the women’s department, all driving being done by care- 
fully boxed motors, and where these motors are mounted on 
the machines, they are carefully covered as in Fig. 8, and if 
belted in any way, the belts are guarded. 

To keep the operator’s fingers from under the blade of the 
light trimming shear, Fig. 9, the guard A, has been fastened 
to the bed, the opening being high enough for any possible 
work, but not high enough for fingers. 

In connection with the brief mention of the employment of 
women, one of their rest rooms is shown in Fig. 10, which is 
provided with chairs, cots, lounges and other comforts so that 


‘they may rest or lie down at any time, if sick or indisposed. 


In Fig. 11 is shown one corner of the hospital, where a trained 
nurse is always on duty during working hours, and a regular 
physician is within call at any time in case medical or surgi- 
cal aid of any kind is needed. He also comes to the shop 
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hospital at a certain time each morning to prescribe for minor 
ills, if necessary. ° 

Going now to the automatic screw machine department, 
with its three hundred and forty automatics, we find guards 
over gears and every other dangerous part of the mechanisms, 
and huge pans at the back and front of the machines, as in 
Fig. 12, to prevent the floor from becoming slippery and dan- 
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Fig. 22. Belt and Pulley Covers in the Wood Shop 


gerous from spattered lubricant. Stock for immediate use is 
kept off of the floor by using the hook brackets shown in 
Fig. 13. Not only is this done for neatness and convenience, 
but also to prevent accidents caused by stepping on bars that 
are likely to roll. 

All jigs used on milling machines and the like, are so 
arranged as to be drawn back and well away from the cutters 
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while placing or removing the parts. A good example of this 
type of jig is shown in Fig. 14. In many cases the reversing 


of the table is automatic, but in all cases plenty of clearance 
is insisted upon, and where possible the jig, when at rest, is 
back of the cutters as in Fig. 15. 

Great care is taken in the tool grinding room to have the 
exhaust pipes arranged so as to carry off all dust. 


In Fig. 16 
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Fig. 18. Surface Grinder with Wheel Guard and Dust Funnel 
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Fig. 21. Other Wood-working Jigs and Guards 
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Fig. 23. Exhaust Fan and Hood over Acid Vat 


is shown the adjustable wheel covers and telescoping tubes 
used on the regular two-wheeled universal grinders, while in 
Fig. 17 is shown the method of piping a grinder with a swivel- 
ing head. Every wheel in this large department is thoroughly 
equipped and the air is as free from dust as in any other place. 
Fig. 18 is\a surface grinder of the planer type, equipped with 
a wheel guard and a large suction funnel just back of the 
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wheel, that catches and carries off all the metal and emery. 

In the polishing department, a splendid exhaust system is 
in use as shown in Fig. 19, and here even the overhead pulleys 
have the spokes covered in order to avoid the fan action as 
much as possible. ; 

In the woodworking department, there are guards of all 
kinds to prevent accidents, and special devices are used to 
cover aS much of the cutters as are not actually in use. 
Wooden jigs are used for holding various parts while machin- 
ing them on shapers, saws, etc., in order not to get the hands 
too close to the tools. A number of these jigs and special 
guards are shown in Figs. 20 and 21. All dangerous parts or 
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Fig. 24. View showing Suction Openings in Plating Room 


places in the wood shop are painted a bright red, belts and 
pulleys are boxed as in Fig. 22, and band-saws are covered 
as much as possible. 

Acid and other fumes in the plating or lacquering rooms, 
are drawn off through hoods placed over the vats or tanks as 
in Fig. 23 or else by suction hoods at the back of the tanks 
as in Fig. 24, the powerful suction being shown by the way 
steam is drawn in from the tank next to the window. 

he big potash tanks are equipped with mechanical dipping 
devices, so that the men will not get their hands into the 
biting stuff. This dipping machine is shown in Fig. 25. It 
consists of a series of cages or frames fastened by chains run- 
ning over pulleys, to a reciprocating bar worked by a pulley 


and crank, in such a way that the cages dip up and down in. 


Fig. 25. Dipping Machine and Potash Tanks 


the tank continually unless caught and held up by a hook or 
latch at the top of the framework. All but one of the frames 
are shown “hooked up” in the engraving. The perforated 
pails containing the oily parts, are placed in one of these 
cages and the hook pulled back; the cage then proceeds to 
automatically dip in and out of the potash until the operator 
again hooks it up. The parts are then allowed to drain 
awhile, after which they are removed from the bucket. Not 
only does this machine save the men’s hands and bodies from 
the principal effect of the potash, but it also prevents the in- 
haling of the fumes that is the inevitable accompaniment of 
hand dipping. The machine is also a great time saver. 
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Going up the stairway from one floor to the other, one 
notices how even the stairs are railed and guarded with heavy 
wire sereen as in Fig. 26, and in many places where trucks. 
have to be run up long inclines, strips or belts of a cork-like 
material are laid in the floor to walk on and to prevent slip- 
ping and consequent injury. 

While gathering material for this article, I was greatly 
assisted by Mr. Reeder, manager of the Welfare Department; 
Mr. Sager, machine supervisor; and Superintendent Oswald{ 


.and my thanks are especially due to the last-named gentle- 


man, whose permission and kindly interest made possible this: 


article. 
* * * 


JHWELERS’ WAX 


ARTHUR A. RACICOT* 

To make jewelers’ wax, take common rosin and heat it in 
a vessel until it flows freely; then add plaster of paris, stir- 
ring continually while adding the powder. Care should be 
taken not to make the mixture too stiff. When it appears of 
the proper consistency, pour some of it on a slate or marble 
slab and allow it to cool; then insert the point of a knife under 
the flattened cake thus formed and try to pry it off. If it 
springs off with a slight metallic ring, the proportions are right; 
if it is gummy and ductile, there is too much rosin; if it is too 
brittle and crum- 
bles, this indi- 
cates that there 
is too much plas- 
ter. 

This is what is 
sold for jewelers’ 
cement at thirty 
cents for a half 
pound cake. It is 
used for filling 
gold headed 
canes, umbrella 
handles, cement- 
ing stones in ring 
settings, and also 
for holding very 
thin pieces of 
metal on a face- 
plate for drilling, 
cutting disks, or. 
turning off the’ 
surface. 

I gave this for- 
mula to a friend 
who had some 
very artistic tile for a fire-place, and after having set as many 
as he could one evening, he forgot that the wax only needed 
rewarming in order to use it the next day, so in order to 
keep it fresh he poured water in the iron pot; in the morn- 
ing the wax had become insoluble owing to the action of the 
water on the plaster. So it is advisable not to wet the wax 
until it is put to its final use and place. 
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Fig. 26. Railed and Guarded Stairway 


* * 


Iron castings that are too hard to machine or which have 
hard spots destructive to tools may be nicely annealed by pack- 
ing closely in covered cast iron boxes with black manganese, 


and heating to a temperature of 1,500 or 1,600 degrees F. 


until thoroughly heated through. A large box packed in this 


manner with a closely-fitted cover luted with fireclay must be q 


heated for several hours to raise the interior to the annealing 
temperature, To be sure of getting the interior heated prop- 
erly, a number of witness wires should be placed in the box, 
projecting through the cover where they can be conveniently 
grasped with tongs and pulled out one at a time to show how 
far the heat has progressed. When the interior has reached 
a bright red heat the box should be hauled out and covered 
with ashes so that it will cool slowly. It is claimed that hard 
spots in gray iron castings can be softened with black man- 
ganese by applying the manganese and heating to a dull red, 
using a blow-torch or any other convenient means of heating. 


* Address: 1002 Moody St., 


Lowell, Mass. 
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ASSEMBLING A 48-INCH MOTOR-DRIVEN 
PLANER—2 


ALFRED SPANGENBERG* 


In the previous article it was stated that the principal points 
to be observed in planer erection are: housings parallel with 
each other and square with the bed; accurate fit of all sliding 
members and truth of all plane bearing surfaces; proper mesh 
and smooth working of gears; and a system that permits the 
various parts to be easily and quickly assembled, and avoids 
the necessity of fitting the members together for the laying- 
out operations. In the first article boring and drilling the 
bed, drilling the housings, and testing the housings were de- 
scribed, and in this, the concluding part, we will take up lay- 
ing out the arch bars, assembling operations on the bed, set- 
ting the housings, assembling the driving, feed and arch mem- 
bers, laying out and setting the cross-rail and the final test 
and inspection. 

Laying Out the Arch Members 

The first drilling operation on the arch is for the housing 

bolts, the jig for this being shown at OC, Fig. 4; then the arch 
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Fig. 8. Arch with Bracket Members and Motor in Position for Laying Out 


is set under the drill in its normal position and the brackets 
and motors are located for marking off the bolt holes, as illus- 
trated in Fig. 8. When these holes have been drilled and 
tapped, the arch members are bolted in place for drilling the 
dowel pin holes, this time more care being exercised in the 
setting. This is another instance where the varying charac- 
ter of the parts precludes the use of drill jigs, and a method 
of laying out the work must be resorted to. For convenience 
in obtaining accurate measurements, and to facilitate the 
work, a pair of adjustable angle-plates are used, as shown at 
A, the idea being to use an arbor in the bracket hole B and 
to provide a positive locating surface at each end, against 
which the arbor just touches. 

The location endwise not being as particular, a line is 
scribed on the arch the correct distance from end OC, and the 
bracket, with a scale held against the end, is set so that the 
edge of the scale coincides with the line just mentioned. As 
will be seen from the detail view, the angle-plate is adjust- 
able on its base D, and may be turned end for end and clamped 
in any position as the case may require, fine adjustment being 
made by the screw H#. Fastened to base-plate D is a scale, 
while attached to angle-plate F is a vernier, this combination 
enabling very accurate settings; all readings are taken from 
the lip @ to surface H, and it is necessary, of course, to add 
half the diameter of the shaft to obtain the center distance. 
Bracket J, for the top elevating shaft, is set in the same man- 
ner, except that the angle-plates are reversed on account of 
the bracket being so close to the edge of the arch. With both 
brackets bolted fast and pinned, and their gears in place sup- 
ported on short arbors, the motors are set so that their pin- 
ions mesh properly with the respective gears; then the motor 
clamping bolt holes are marked off, drilled and tapped, and 
the motors reset for pinning. In case the design is such that 
the entire top surface of the arch casting is not planed, i. e., 
where finished seats are provided for the brackets and motors, 


* Address: 951 W. 5th St., Plainfield, N. J. 
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additional spots are required for the angle plates. These 
spots are conveniently located on the casting and are finish 
planed with the other seats. 


Assembling Operations on the Bed 


The first assembling operations proper on the bed consist 
of drilling the various set-screw and oil pipe holes; drilling 
and fitting the track oiling device, a drill jig for which is 
shown in Fig. 9; and assembling the rack gear, its shaft, and 
the two intermediate compound gears and shafts. These 
operations, together with placing the housings on the bed, are 
done before the leveling operation, as otherwise the conse- 
quent hammering and additional weight of the housings might 
throw the bed out of level. 

During erection, the bed is supported 6n cast iron parallel 
blocks placed about six feet apart along the whole length of 
the bed and also under the housings. Planed cast iron wedges, 
having screw adjustment, are placed between the parallel 
blocks and the bed, thus enabling very accurate leveling to be 
accomplished. The arrangement of all the blocking is such 
that none of it will interfere with the driving and feed mech- 
anism during erection, and as these details vary in different 
machines, the blocking must be arranged to suit each machine. 

Several methods may be followed in leveling a planer bed, 
any one of which will give good results if the work is care- 
fully done. The prime requisites are, of course, a first-class, 
sensitive, spirit-level—one at least 18 inches long—and an 
accurate parallel that will reach across both tracks. It is 
obvious that since the tracks in a new bed are not worn, just 
as good results are obtained in leveling, by using the top sur- 
face on the tracks, as by using either V-shaped parallels or 
cylindrical pieces in the ways. The leveling is done as follows: 
The level is used on the top surface of one track, and that 
side of the bed is carefully leveled by moving the instrument 
short distances at a time, over the entire length. Then, by 
placing the level on the parallel, the bed is leveled crosswise; 
the operation of first leveling one side and then cross-leveling 
to the other is repeated several times, or at least until no 
further errors can be detected. 


Setting the Housings 


Fig. 10 is a top view of the planer, and shows the general 
method of setting the housings; the operation involves the 
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Fig. 9. Combination Drill Jig and ‘Old Man” for Drilling Hole in Oil Pockets 
for Oiling Device. Jig insures Hole being drilled in Center of Way 
alignment of the driving shaft bearing in bracket A with that 
in the bed at B, and also includes bringing the faces of the 
housings into the same plane. With the housings bolted to 
the bed only sufficiently tight to hold them in place, and with 
driving shaft bracket A bolted and pinned fast to the front 
housing C, an arbor D is used as indicated. This arbor is 
ground true and is a wringing fit in the bed at B, and, being 
of smaller diameter where it passes through bracket A, per- 
mits it to be easily introduced into the bed bearing even 
though the bracket hole is out of alignment. This condition 
is possible, of course, since the clamping bolts # have 1% inch 
clearance in the housings. Now, with bushing F in position 
to enter hole G, the front housing is driven with a babbitt 
hammer, either forward or backward as the case may re- 
quire, until the bushing enters the hole freely without spring- 

ing the arbor. 
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To set the back housing, a straightedge is laid across the 
bed as shown at H, and narrow strips of tissue paper are in- 
troduced at J and J,; then, by moving the back housing until 
papers J are tight and J, can just be moved, it is determined 
that both housings are in proper alignment. The fact that 
the outside papers are slightly loose is due to conditions 
already stated. After reaming the housing dowel pin holes 
by means of an air drill, and driving in the pins, measure- 
ment is taken for arch casting J, and the housings are cali- 
pered over surfaces K just above the bed, and at the top, to 
test their parallelism. 

While an attempt is made at interchangeability with respect 
to the length of the arch member, it sometimes happens that 
certain elements make it necessary to slightly deviate from 
the standard measurement. For instance, the above test may 
show the measurement over K to be from 0.002 to 0.003 inch 
wide or narrow at the top, in which case the housings are 
made parallel by means of a jack-screw, or tie-rod, as the 
case may require, and then the arch is machined to Sits he 
arch is now bolted in place, and set to match the housings at 
L and MW, after which it is pinned. 


Assembling the Driving, Feed and Arch Members 


The cross-rail, side-saddles, and the various driving and feed 
units are assembled in a department separate from the erect- 
ing department, and these parts usually are duplicated in 
quantities and come from the store-room to the erectors com- 
pletely finished. In all cases where possible in assembling 
these units, standardization is provided for, and in this way 
much time is saved by the erectors avoiding unnecessary ad- 
justments. 

Referring back to Fig. 1, the feed box E is next bolted in 
place, and after assembling the driving shaft F with its mem- 
bers, and bolting on the bracket member G, the outboard bear- 
ing H is bolted in position. The arch bearing for the fly- 
wheel shaft J, already being secured in place, this shaft is red- 
leaded and tried 1n its bearings to test their alignment. When 
proper care is exercised in the aligning operations, very little 
scraping is necessary on these bearings. 


Fig. 10. Method of Setting the Housings. First the Front Housing is set 
for Alignment of Driving Shaft Bracket “A,” then the Back Housing is brought 
into the Same Plane by means of Straightedge ‘‘H” 


While work is proceeding in assembling the top works, ele- 
vyating screws, and motors, other erectors are busy with the 
side-heads D, rocker mechanism J, and the feed mechanism 
for the side-heads and cross-rail; each unit is assembled in 
logical order, and aS many operations as possible are carried 
on simultaneously. The planer is now ready for the -cross- 


rail K ana table L, preliminary work on these members being 
completed far enough ahead so as to cause no delay at this 


point. 

The operations on the table consist of drilling and reaming 
the stop-pin holes, drilling and bolting on the rack, and rough 
scraping the tracks; the oil grooves were cut in the machin- 
ing process. A large motor-driven multi-spindle drill is used 
for drilling and reaming the stop-pin holes. This machine 
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carries sixteen spindles, arranged in two rows; one row of © 
spindles carries the drills, and the other the combination 
mills and countersinks. After the first row of holes is drilled 


‘and the table is indexed along the space of one row, the com- 


bination mills and countersinks are inserted, and the sixteen 
tools are used simultaneously, thus producing yery rapid work. 
The table is supported on a special truck running on a track ~ 
between the drill uprights, and a suitable mechanism for 
moving and indexing the table completes the equipment. Pre- 3 
vious to placing the table on the bed, the ways on the latter 
are also rough scraped, and then the bearing surfaces receive 
a coat of red lead which serves the double purpose of mark- 
ing material and lubricant. 
Laying Out and Setting the Cross-rail 

The stud holes A for the cross-rail gibs are drilled in the 
manner shown in Fig. 5. As will be seen, spots are planed 
off at B which serve to square jigs C and C,, and the holes for 
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Fig. 11. Method of Testing Accuracy of “Planing Square” when 
using the Side-heads 


the elevating screw nuts are utilized for clamping the jigs by 
means of bolts D. Endwise location of jig O is determined 
by matching the end of the cross-rail as shown; then jig C, is 
set by transferring the measurement from the housings by 
means of the wooden straightedge H. A flat scriber, shown 
at F and F,, is used to mark lines on the straightedge which 
is chalked for this purpose, and when corresponding lines on 
the jigs coincide with those on the straightedge, jig C, is 
properly set. 

When the studs are screwed in place and the back surface 


. of the cross-rail is scraped, the cross-rail is placed in position 


on the planer and clamped by its gibs. Squaring the cross- 
rail wito the housings is accomplished by holding the bar of 
a sweep in the angle M, Fig. 1, and applying an indicator to 
the front housing at N and N, (Fig. 1). The low end of the 
cross-rail is raised a sufficient amount by either moving the 
teeth in bevel gear O or O,, as the case may require, in rela- 
tion to its pinion, or by adjusting one of the nuts on the gear 
end of the elevating screws, final adjustment being obtained 
by the latter method. It is always better to raise the low 
end rather than lower the high end of the cross-rail, on 


account of the fact that this will take up any lost motion or | 4 


backlash between the nuts, the feed-screws, and the housings, 
As the studs have 1/16 inch clearance in the gib, it is neces- 
sary to pin the latter after setting the cross-rail. 


Final Test and Inspection 

With the motors wired up, the belts in place, and the ma- 
chine thoroughly oiled, the driving works are run for a while 
before moving the table into mesh with its rack gear, the ~ 
idea being to prevent possible heating of the bearings by run- 4 
ning without load. Next the table is brought into mesh and 4 
the bed is again carefully leveled in the same manner as be- 
fore. When this is accomplished, the ways and tracks are 
scraped to a bearing, after which the ways are oiled and one 
or more cuts taken across the table to true it up for the pur- 
pose of testing the planer. A straightedge tried on the table 
crosswise, lengthwise, and across corners, is used to test the 
truth of the planing. 

The side-heads are next tested for “planing square” by the 
method illustrated in Fig. 11. Two cast iron parallels G are 
clamped one on each side of the table as shown, and then 
light cuts are taken down faces H with tools in the side-heads. 
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’ Now, with the faces H clamped to the table, cuts are taken 


down faces J, after which the parallels are turned back to 
their original positions and a square tried as at J. To “prove” 
the square, it is used in connection with a straightedge (on 
the same parallel) as at K, any error detected between the 
blade of the square and the straightedge showing double the 
amount of actual error. 

The accuracy of setting the cross-rail is now determined by 
taking a light cut across faces /, using a tool in one of: the 
cross-rail heads, and testing with the square and straightedge 
as in the previous case. 
precautionary measure, for by testing the planer under actual 
working conditions, the accuracy of the tests made during 
erection are thus proved. 

Vinal inspection includes running the cross-rail to the top 
of the housings to test the elevating mechanism and ascertain 
the fact that there is clearance between the cross-rail and 
arch. All gearing is tested for quiet and smooth running; 
the fits of all bearing surfaces are inspected; the slides and 
saddles are run by hand to test the parallelism of their ways 
and also the ease with which the slides operate, after which 
the power feed is applied and tested in various ways; the 
balance of the driving motor armature, and of the fiy-wheels 


and pulleys also, receives careful inspection; in fact, no part’ 


is neglected and all errors must be within allowable limits of 
variation. All tests are made under the personal supervision 
of an inspector, who enters all data on a form prepared for 
the purpose, and this report bears the serial number of the 


-planer, and is filed away for future reference. 


As opportunity offered during erection, the filling, rubbing 
down, and priming has progressed, so that after inspection, all 
that remains to be done is to give the bright parts their final 
polish, and apply the last coat of paint. 


* * * 


LONGITUDINAL JOINT FOR BOILERS* 


It has been generally accepted in this country that the best 
form of butted longitudinal riveted joint for boilers is that in 
which the inside strap is wider than the outside, and has one 
er more rows of rivets which pass through the shell and the 
inside strap beyond each edge of the outside strap. The pitch 
of the first row of outer rivets is double that of the rows that 
pass through both straps, and if there are other outer rows 
they may or may not have a still greater pitch. In England, 
where, until comparatively recently, boiler construction has 
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Recommended Type of Longitudinal Boiler Joint 


been superior to ours, this form of joint appears to receive 
no recognition. It was first devised, as far as known, by Dr. 
E. D. Leavitt and Edward Kendall, both of Cambridge, Mass., 
and was first used in 1879 by Mr. Leavitt in some locomotive- 
type boilers designed by him for the Calumet & Hecla Mining 
Co. It is, of course, hazardous to state that this joint was 
never used before, and it is quite possible that it was used 
in England and discarded. 

While every boilermaker has for years been familiar with 
butt joints, this form made slow progress towards adoption 
in this country. One form of joint used to avoid the butt 
joint and get something as good was a Jap joint with an inside 
strap bent at the edge of the lap and riveted on each side of 
it. This was used on locomotives exclusively, and was of 
little or no value, as it was simply a somewhat elastic bent 
tie connecting the two parts of the shell plate. Finally, and 
fortunately, this joint gave way to the butt joint first de- 
scribed. It has, however, been the author’s opinion for some 


* Abstract of a paper by Mr. F. W. Dean read before the American 
Society of Mechanical Engineers, December mecting, 1909 
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years that a one-sided boiler joint, such as that first described, 
is also poor construction, and may socner or later cause a 
crack in the plate. It is evident that unless the outside rivets 
fill the holes, they do very little good, and when they do fill 
them they form an overhung connection and to some extent 
possess, in themselves, the now recognized defect of the lap 
joint. Moreover the extended inside plate forms a bent con- 
nection between the different rivets at different distances from 
the center line of the joint. 

In many cases designers have placed the outside rivets at a 
considerable distance from the edge of the outside strap, and 
this is constantly overdone. It is obvious, on careful thought, 
that the outside rivets should be as near the edge of the out- 
side strap as practicable; thereby diminishing the bent-tie 
effect. In order to diminish this effect still further, and also 
to render the overhung rivets more effective, the inside strap 
should be thicker than usual, and this feature can hardiy be 
overdone. The inside strap should be at least as thick as the 
shell plate, and great care shculd be taken to have the holes 
match and the rivets fill the holes. 

When a joint of this kind is tested to destruction in a test- 
ing machine, it will be found to fail somewhat in detail, the 
inside strap bending slightly and the outside rivets being the 
last to rupture after yielding a little. In a boiler the joint 
would be weaker than a flat specimen on account of the bent- 
tie feature. This could be prevented if it were practicable to 
calk the inside strap as it would thereby be compelled to 
maintain the circular form. The theoretical efficiency of this 
joint is greater than of any other kind, but in practice the 
efficiency is not realized. 

In order to avoid the defects of the one-sided butt joint, the 
author has adopted a joint with both straps of the same width, 
as illustrated in the accompanying engraving. This has the 
merit of having all rivets in double shear and the strains all 
taken care of in the best manner. The efficiency of this joint 
can hardly be above 84 or 85 per cent, while that of the one- 
sided joint can be theoretically 91 or 92 per cent; but the cer- 
tainty that the efficiency of the former is realized in practice 
is ample compensation for the use of slightly thicker plates. 
The pitch of the outer rows of rivets is rather great, com- 
pelling the use of a thick outside strap in order to stand calk- 
ing and remain steam-tight. An equally thick inside strap is 
used in order to diminish the bent-tie effect. This effect is 
small, however, as the rivets are all near the center of the 
joint. It can be eliminated by calking the inside strap, 
which is practicable with this joint, and is done in the best 


marine practice. 
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The manner in which samples of air at high altitudes are 
collected shows an interesting example of the methods em- 
ployed by scientists for ascertaining facts which cannot be 
obtained by direct personal investigation. Samples of air at 
a height of nearly nine miles have recently been obtained and 
examined for the purpose of ascertaining the presence of rare 
gases. The collecting apparatus is carried by a large balloon 
and consists of a number of vacuum tubes, each drawn out to 
a very fine point at one end. At the desired height, an electro- 
magnetic device connected with each tube, and operated by a 
barometer, breaks off the point of the tube, thus admitting 
the air. Within a few moments a second contact sends cur- 
rent through a platinum wire around the broken end, thereby 
melting the glass and sealing the tube. The samples thus ob- 
tained have shown the presence of argon and neon, but no 
helium was found in air above an altitude of six miles. 


* + * 


High speed steel has made a great improvement possible 
in the speed of threading dies on bolt machines. At the 
Atlantic City conventions of the Master Mechanics and Master 
Car Builders’ Associations, the Landis Machine Co. exhibited 
a bolt threader equipped with a Landis high speed die, work- 
ing at a cutting speed of from 45 to 55 lineal feet per minute. 
Rough bolts were threaded with startling rapidity, a two- 
spindle machine keeping a man busily employed all the time 
when threading %-inch bolts with, say, 1144 inch of thread. 
The actual time required for cutting the thread of this size 
and length was only about three seconds. 
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SHOP PHOTOGRAPH Y* 


R, F, KIEFER+ 


The writer has read with interest several articles on shop 
photography which have, from time to time, appeared in Ma- 
CHINERY. However, some of these articles disagree, to some 
extent, and are not as complete as they might have been. 
This prompts the writer to describe the methods used by him 
during a ten year’s experience in the taking of pictures. 
When these methods are carefully followed, there is practically 
no excuse for failure or for poor pictures. 


The Camera ri 
For general shop work a double extension camera, equipped 
with rising, falling and sliding front, swing and reversible 
back, is recommended. It should be fitted with a level. A 
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fan can be placed in a ventilator and used as an exhaust fan.- 2 


This is a satisfactory and economical arrangement. Cold, 
running water is essential, and hot water desirable, this lat- 
ter because trays, graduates, etc., can be quickly washed with 
hot water, and will be perfectly clean, especially if a few 
drops of sulphuric acid be added to the water and the utensils. 
left to soak a few minutes. They are then thoroughly rinsed 
with cold water. If this is frequently done, it will save many 
pictures which might otherwise be spotted, streaked or 
stained. 
Halation 

Halation, which spoils many otherwise good negatives, can 
be intelligently guarded against. The writer disagrees with 
a previous contributor who says that “negatives entirely free 
from halation are as easily and truly made upon glass plates 


TABLE I. TIME OF EXPOSURE FOR DIFFERENT LIGHT FACTORS 
Interiors; Dark-colored Objects 


Lens | 10 | 15 | 20 | 2 |.80 | 85 | 40 | 45 |] 50 | 1 | 12 | 1b [2 | 2h | 8] 8h | 4) 6 | 6 | 8. a0 aie 
Diaphragm Sec. Sec. Sec. sec sec. | Sec. | Sec sec. } S€c. | min min.) mMin- min.}mMmi1n.} mM1n.| M1n,.; M1in.| M1n./ min.| M1in.} Min.; Min, min. min. min. 
He pt Oth 2 4] 12 | 14] 12] 24] 28] 24] 8 | 88) 44| 5 | 7] 84110 |12 |16°J18 |20 | 380 188 |45 | 48 rae 
F- 8 4 | 14] 19] 24] 8 | 88] 44] 421 5 | 6 | Th} 9 |10 15 118 |20 125 180 188 |45 [TD jqta pede eeane 
F-11 8 | 24 | 8%] & | 44] 74] 9 | 94110 118 115 118 |20 130 (88 | 45. [52 Fa 7 in) 14) 201) 2h tee 
F16 16 | 5 | 7/10 |122/15 |18 |20 |20 |25 |80 |86 (45 [T | Ig] Tf] iz] 2 | 24) 8 | 4] 5} 61 74 10) m6 
F-22 32/10 |15 | 20 /25 [380 [86 |45 |45 |50 [T | iz; iy] 2 | 24| 8 | 34] 4 | 5 | 6 | 8 |10 |12 | 16 | 20} 80 
Fg2 | 64:1 20°|'307)'45 152 IT aa) ig) ie]. te) 2 12k Bd eo Oy }10 |12 |16 |20 |24 | 30 | 45 | 60 
F45 128 | 45 ["T | if) 12) 2 | 23] 8 | 8 | 84] 4 | 5 | 6 | 8 110 | 12 [14 116 | 20 | 24 182 | 40/4 Gomegomees 
F-64 256 pi 2 | 8 | 8) 4/5 | 6 | 6 | 7 | 8 /10 {12 |16 |20 |24 28 82 |40 48 | 60 |80 |96 |120 |180 240 


* British system. + United States System. 
small T-level, such as can be obtained for twenty-five cents, is 
preferable. The best size of camera is 5 X 7 inches. Any- 
thing larger is more or less cumbersome and heavy, and if 
pictures larger than 5 X 7 inches are required, it is a com- 
paratively simple matter to enlarge them. On the other hand, 
cameras smaller than 5 X 7 inches are apt to require the 
enlarging of many pictures, and this, of course, would be too 
expensive. While the best lens is none too good, an anastig- 
mat working at F 5.5 is as fast and good as ordinarily will be 
required. An automatic shutter is desirable. As regards 
plates, pictures can be taken rapidly on “fast” plates; the 
writer is now using a plate which requires only one-quarter 
to one-third the length of exposure required with the ordinary 
plate. 


TABLE II, 


Figures beneath heavy lines signify minutes; those above, seconds 


as upon films.” This is true only if the glass plate is speci- 
fied as “non-halation.” 

In photographs. of interiors, the strongest high-lights, such 
as the windows, or the brilliant polished portions of ma- 
chinery which in some cases reflect light sufficiently to cause 
the same results, are almost always blurred at the edges. This 
is due to halation, or reflection from the inner surface of the 
glass. When we consider the difference in thickness of a 
glass plate and film, we can ‘readily understand why films 
show less halation than glass plates. 

In order to overcome halation when using glass plates, it 
is necessary either to use non-halation plates, or, if they can- 
not be procured, exceptional care must be used when employ- 
ing ordinary glass plates. The article in the engineering edi- 


TIME OF EXPOSURE FOR DIFFERENT LIGHT FACTORS 


Interiors; Objects of Average Colors 


Lens 10 | 1 | 20 | 2 | 90 | 35 | 40 | 4 | 50 | 1 | ag 
Diaphragm | sec sec sec. | Sec. | sec. | sec. | sec. | sec. | sec. | min.| min. 
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4 | 2 | 3 | 8) oe] 4 | 5 | 6 | 8 | 20-) 12) ae leo 
min.} min.| min.| min.| min.|min.|min.| min | min.} min,} min.} min min. min. 
33| 5 | 64| 74| 9 |10 |18 | 15 120 |26 | 30 | 36| 48] te 
74/10 | 124] 15 |18 |20 |25 | 80/45 |52 [T] ayy ig) 28 
15 |20 |25 |380 |388 |45 |52 ERE See: 2) 23) 33] 6 
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218 | 8] 415 | 6 | 7") 8149 144916 eon) coe 
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Figures beneath heavy lines signify minutes; those above, seconds. 


The Dark-room : 

The dark-room is not usually given the consideration 
which it requires, and this is a fruitful cause of poor pictures. 
The dark-room should be of ample size to permit working 
without being cramped for room. It should have red or ruby 
light for ordinary dark-room work, and opportunity for day- 
light for printing. Good ventilation is also important, because 
it is just as difficult to do good work at an excessive tempera- 
ture in the dark-room as anywhere else. An ordinary desk 


*'The following articles relating to shop photogiaphy and kindred 
subjects have previously been published in MACHINERY: Shop Photog- 
raphy, November, 1906; Photographing Drawings, April, 1907 ; Photo- 
graphs for Illustration, September, 1907; Photographing Drawings, 
‘October, 1907, engineering edition; Shop Photography, December, 1907 ; 
Vertical Camera Bracket, February, 1908; Correcting Perspective in 
Shop Photography, Hebruary, 1908; Shop Photography, December, 
1908; Industrial Photography, January, 1909, engineering edition; 
Shop Photography, February, 1909; Universal Camera Bracket, April, 
1909. 

- + Address: Beaver, Pa. 


tion of MACHINERY, January, 1909, entitled ‘Industrial Photog- 
raphy” gives some good hints in regard to the avoidance of 
halation when using glass plates. The covering up of win- 
dows, for instance, is there mentioned. - 

It might not be out of place to mention here that in few, if 
any, shops are the windows kept as clean as they might be, 
and this fact alone is often of advantage. This is the only 
place in photography where dirt in any shape is desirable. 
Even with dirty windows, however, a picture should not be 
taken with the camera pointing directly toward the light. If 
a machine, for instance, is placed on the east side of the build- 
ing, and we must take our picture from the west side, the 
picture should not be taken in the morning but rather in the 
late afternoon, at which time the light will be strongest be- 
hind the camera, and a much better picture will result. Fur- 
thermore, if choice of time is possible, take the picture when 


ie ee eases 


1 


mar 
pices. 
ree 


Siete wiX 


ba 


2 ales b 
Fi GAS RE BASES tS Hh 


oe 


=a 


Cas 


hy 
mle 
oon 
eh 
a 


January, 1910 


the light is the softest or most even, so that the harsh con- 
trasts which are apt to give the soot and whitewashed effects, 
are avoided. A reasonably soft light, long exposure with small 
diaphragm, and careful development, will give much better 
results than strong light, short exposure, and large diaphragm. 

The operation of placing the dry plates in the plate holders 
is usually spoken of as “loading” the holder. Attention 
should be called to the advisability of cleaning the plate at this 
time. A soft camel’s hair brush should be kept for this pur- 
pose only, and all plates should be carefully dusted before clos- 
ing the slide, so as to remove all particles of dust which would 


Fig. 1. Photogrdph taken 4.45 P.M. Diaphragm No. 32, Exposure 45 
Seconds, Camera pointed toward the Light 


cause spots in the finished picture. The plate holder as well 
as the slides should also be thoroughly dusted. 
Focusing 
In shop photography a different result is required than in 
portrait work, where “softness” is wanted. In machine 
photographs sharp lines are required. It is advisable to focus 
with the diaphragm set at No. 4, and after the image is as 
sharp and clear as possible, adjust to No. 16 or No. 32. This 
will give a much clearer picture and is well worth the extra 
length of exposure. 
Exposure 
A realization of the relation between the light, exposure and 
development, only comes to the photographer by experience 
and by a study of his prints. Correct exposure is only a 
relative term. Approximately correct is about as near as one 
can get to proper exposure in shop work. Experience and a 
certain amount of judgment enter into the decision as to 
the correct length of time. The exposure tables accompanying 
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Fig. 2. Photograph taken 4.55 P.M. Diaphragm 64, Exposure 2 minutes. 
Camera not pointed directly toward the Light 


this article will, therefore, be found convenient, and if the 
directions for their use, given in the following, are faithfully 
followed, very few pictures will be spoiled on account of im- 
proper exposure. It is, of course, desirable that the length 
of exposure be as near. correct as possible, as this will tend 
to make the general average of the results better. 

The method the writer uses in arriving at the decision in 
regard to the length of time for exposure is as follows: Take 
a fresh strip of standard “printing-out” paper—‘Disco,” man- 
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ufactured by the Defender Photo Supply Co., ‘Solio,’ manu- 
factured by the Eastman Co., or “‘Actinos,’ manufactured by 
the Lumiere N. A. Co.—and fold it over so that it covers 
itself in a way to expose only a small portion to the light. 
This paper should be kept covered until we are ready to take 
the photograph. Then hold the paper as nearly as possible 
where the average intensity of light strikes the machine. Un- 
cover it and note the time required for discoloring the ex- 
posed portion of the paper so that it just presents a plainly 
discernible difference from the unexposed portion. This may 
require anywhere from two or three seconds to half an hour, 
depending, of course, upon the intensity of the light. In a 
medium light, from ten to forty seconds will suffice. This 
length of time is now our “time factor,’ and by referring to 
the accompanying exposure tables, it is easy to see what use is 
to be made of it. 

The photograph shown in Fig. 1 was taken at 4.45 in the 
afternoon, and some, halation can be noticed, but this can be 
overcome to a certain extent by printing the picture some- 
what longer. In so doing, however, more or less detail will be 
lost. Solio paper was used to determine the light factor, 
which was forty-five seconds; diaphragm No. 32, U. S. system, 
was used. The machine photographed was painted with the 
ordinary black color of machine tools; therefore, the required 
length of exposure is found in Table I, for dark-colored ob- 
jects, in the column headed ‘45 seconds” and in the line de- 
noted “F 22 Diaphragm 32” in the left-hand column. The 
required time of exposure thus is found to be forty-five sec- 
onds. ) 

When the photograph, Fig. 2, was taken, “Disco” paper was 
used to determine the light factor, which in this case was one 
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Fig. 3. A Picture taken on a Stormy Day, 11 A.M., with the Plate Reversed 
in the Holder, thus Reversing the Picture, but Avoiding Halation 


minute. No. 64 diaphragm was used, and the length of the 
exposure was determined from the table in the same way as 
in Fig. 1, the time required being two minutes, as found in 
the vertical column headed ‘fone minute” and in the horizontal 
line denoted “IF 32 diaphragm 64.” Comparing Figs. 1 and 2 
a great difference is noticeable in regard to the tendency 
toward halation. Fig. 2 was exposed at 4.55 P. M., just ten 
minutes later than Fig. 1, both pictures being taken in the 
same shop on the same day. Fig. 1, however, was taken with 
the camera pointing directly toward the windows, while in 
Fig. 2 the windows are in a diagonal direction from the cam- 
era, this being the cause of the difference. In Fig. 2 the 
windows at the extreme left are very clear and distinct, while 
that toward the right, more nearly in front of the camera, 
shows a very distinct halation. This experiment proves con- 
clusively the advantage of avoiding pointing the camera di- 
rectly toward the light. 

Fig. 3 was taken about eleven o’cloek A. M., the sun shining 
very brightly. While this negative is fully timed there is 
practically no tendency toward halation. All these pictures. 
were taken on plates. The reason that no halation is shown 
in Fig. 3, however, is disclosed by looking at the name-plate 
of the generator, which is reversed, or shows as it would in a 
mirror. This picture was taken “through the glass,” that is, 
the plate was put into the plate-holder with the glass side 
out, which, of course, is the reverse of the usual method. 
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This, however, bears out the explanation of halation as being 
governed by the thickness of the glass plate. The same view 
taken two minutes later with the camera in the same place 
with the same length of exposure and the same diaphragm, 
but with the plate in the holder in the usual way was very 
badly affected by halation. A non-halation plate would, of 
course, in this case do away with the difficulty. 

The exposure tables (Tables I and II) are intended for the 
following brands of plates and films: Ansco Film; Cramer 
Crown; Cramer Instantaneous Iso; Cramer Tri; Defender 
King Eastman Film; Hastman Extra Rapid; Forbes Instan- 
taneous; Hammer; Kodoid; Lumiere Blue Label; Lumiere 
Ortho A; Lumiere Ortho B; Lumiere Panchro C; Lumiere 
Non-Halation Simplex Ortho A; Monarch; Pacific; Premo 
Film Pack; Record; R. O. C.; Seed 27; Standard Imp.; Stand- 
ard Ex. 

Lumiere New (Sigma) 2 and Lumiere Non-Halation Sim- 
plex (Sigma) = require but one-quarter the time specified in 
the tables. 

Seed 26 x; Cramer Banner; Hammer Non-Halation; and 
Hammer Fast, require about one-half longer exposure than the 
tables call for. 

Development 

Assume that the plate has been exposed and that we are 
now back in the dark-room, ready to develop the plate. Be- 
fore doing so, dust the plate again carefully with a camel’s 
hair brush to remove any particles of dust that may have 
settled upon the plate when the slide was reversed after the 
exposure. Almost any developing agent will make a picture 
on a properly exposed negative, yet the writer has found it 
advisable to use a developer such as recommended by the man- 
ufacturer of the plate used. The development is a compara- 
tively simple operation if undertaken in the proper manner. 
The most desirable color in a negative is a warm black, with 
possibly a slight tint of yellow through the image. The de- 
velopment should be carried only to the point where the high- 
est lights are of a sufficient transparency to print details. 
This kind of negative prints quickly, and will be found the 
most satisfactory for printing on any class of paper. The 
temperature of the developer should never be allowed to rise 
above 70 degrees F. or fall below 65 degrees F. An all-glass 
dairy or bath thermometer, which can be purchased for about 
thirty cents, is very necessary for all dark-rooms. A too-cool 
developer produces thin negatives which have the appearance 
of being under-exposed. A too-warm developer, on the other 
hand, produces a heavy flat appearance in the negatives. 

Table III, for which the writer is indebted to the M. A. 
Seed Dry Plate Co., gives the proportions of various develop- 
ers. The numbers in the column headed “Factor” may require 
some explanation. The ‘“factoral’ system of development is 
a desirable one to use, exceedingly simple in its application, 
and insures the bringing out of everything that is in the 
negative. This system is based on the fact that no matter 
what the exposure, the development proceeds at the regular 
rate, and the time elapsing from the moment when the plate 
is placed in the developing solution until the appearance of 
the first high-lights of the image is a certain proportion of 
the total time required for the development. Suppose we are 
using Dianol developer, the factor of which is 18. The first 
high-lights appear twenty seconds after the plate has been 
placed in the solution. Then 18 X 20 seconds or 6 minutes 
total time is required for the complete development. When 
developed, the plate is removed from the developer, rinsed in 
fresh water and placed in the fixing bath. 

A number of formulas for other common developing solu- 
tions with their factors are given below: 


Pyro—Developing Factor 12 


A. Pure water, 16 0z.; pyro, 1 0z.; oxalic acid, 10 gr. 

B. Pure water, 16 oz.; sulphite of soda, 2 oz. 

C. Pure water, 16 0z.; carbonate of soda, 2 oz. 

To make the developing solution, use one ounce each of the 
solutions A, B and C, and add seven ounces pure water. 


Hikonogen Hydrochinon—Developing Factor 12 


A. Pure water, 48 oz.; sulphite of soda, 2 oz.; eikonogen, 
240 gyr.; hydrochinon, 60 gr. 
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(For more contrast, the quantity of water in the solution 
may be reduced to 32 ounces, Use boiling water. In cold 
weather a little glycerine will prevent precipitation. ) 

B. Pure water, 16 oz.; carbonate of soda, 2 oz. 

To make the developing solution, use three ounces of solu- 
tion A and one ounce of solution B. 


Metol-hydrochinon—Developing Factor 15 

A. Pure water, 64 oz.; metol, 120 gr.; hydrochinon, 120 
gr.; sulphite of soda, 2 oz. 

(Dissolve in the order given. Metol, to prevent precipita- 
tion, should always be dissolved in water before the sulphite 
is added.) 

B. Pure water, 16 0z.; ,carbonate of soda, 2 oz. 


TABLE III. DEVELOPERS WITH VARIOUS AGENTS 


A | Bini Use 
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* Dissolve metol in water before adding sulphite. ‘ 
** For hydrochinon and glycin use potassium carbonate and dissolve 
glycin in hot water. Hydrochinon is a contrast formula for over-exposed 
plates and for black and whiteline work. Itis not suitable for ordinary use. 


If crystal sodas are used, add 15 grains of bromide of potas- 
sium to 16 ounces of solution B. 

To make the developing solution, use four ounces of solution 
A, one ounce of solution B, and four ounces of pure water. 

Acid Fixing Bath 

A. Pure water, 96 0oz.; hypo, 2 pounds; 
soda, 2 oz. 

B. Pure water, 32 oz.; chrome alum, 2 oz.; C. P. sulphuric 
acid, %4 oz. 

See that the chemicals are entirely dissolved, and then pour 
solution B into A slowly while stirring A rapidly. 


C. P. sulphite of 


Clearing Solution for Pyro Stains 

Iron sulphate, 3 oz.; water, 16 oz.; sulphuric acid, 4 o0z.; 
alum, 1 oz. 

Fixing 

The fixing of a plate after development is so simple a mat- 
ter that it is hardly necessary to more than advise the use 
of an acid-hypo fixing solution for plates, especially in the 
summer time, in place of the ordinary plain fixing bath. The 
plates should remain in the hypo bath for ten minutes after 
all white has dissolved from the reverse side of the negative. 
Then it should be well washed, say for one hour, preferably 
in running water. 

Before allowing the plates to dry, the film side should be 
gently and carefully wiped with a wad of absorbent cotton to 
remove any “specks” which may be on the negative. This is 
very important, particularly when the water is very hard, as. 
the film side collects a sediment when having been washed for 
some time, and if it is not removed before the negative is dry, 
it makes it unfit for printing. After having wiped the surface 


of the plate, rinse it thoroughly, and set it to dry in a venti- 


lated place free from dust. 


Negatives, when drying, should always be so placed that a g 


current of air can pass around, over, and between them, The 
warmer this current of air is, the more intense the negative 
will be, and vice versa. Never change the location or posi- 
tion of a negative during the time it is drying, as marks and 
spots are almost sure to appear, owing to the fact that ditf- 
ferent conditions of air produce a difference in the intensity 
of the negative. ; 
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HARDENING CARBON STEELS* 


H. RALPH BADGER+ 


Originally the name steel was applied to various combina- 
tions of iron and carbon, there being present, together with 
these, as impurities, small proportions of silicon and manga- 
nese. At the present time, however, the use of the name is 
extended to cover combinations of iron with tungsten, vana- 
dium, nickel, chromium, molybdenum, titanium and some of 
the rarer elements. These latter combinations are quite gen- 
erally known as the alloy steels to distinguish them from the 
carbon steels, in which latter the characteristic properties are 


Fig. 1. 


and Recalescence Points of Steel 


dependent upon the presence of carbon alone. The alloy steels 
are divided into the high-speed steels and the Mushet or 
air-hardening steels. The specific properties that distinguish 
these different steels are due in part to their respective com- 
positions, that is, to the particular elements they contain, and, 
in part, to their subsequent working and heat treatment. 
Effect of Difference in Composition of Steel 

In general, any change in the composition of a steel results 
in some change in its properties. For example, the addition 
of certain metallic elements to a carbon steel causes, in the 
alloy steel thus formed, a change in position of the proper 
hardening temperature point. Tungsten or manganese tend 
to lower this point, boron and vanadium to raise it; the 
amount of the change is practically proportional to the amount 
of the element added. Just as a small proportion of carbon 
added to iron produces steel which has decidedly different prop- 
erties than those found in pure iron, so increasing the propor- 
tion of carbon in the steel thus formed, within certain limits, 
causes a variation in the degree in which these properties 
manifest themselves. For example, consider the property of 
tensile strength. In a “ten-point’” carbon steel (one in which 
there is present but 0.1 per cent of carbon) the tensile 
Strength is very nearly 25 per cent greater than that of pure 
iron. Adding more carbon causes the tensile strength to rise, 
approximately, at the rate of 2.5 per cent for each 0.01 per 
cent of carbon added. 

Carbon steels are divided into three classes according to 
the proportion of carbon which they contain. The first of 


* For additional information on this and kindred subjects see the 
following articles previously published in MACHINERY: Steel and its 
Treatment, September, October, November and December, 1902, 
and January, 1903; rvrometers with Special Reference to the Morse 
Heat Gage, February, 1904, engineering edition; A New Hardening 
Furnace, January, 1905, engineering edition ; Hardening without Crack- 
ing, February, 1906; Method of Hardening Thin Milling Cutters, July, 
1907; The Gaging of Heats for Hardening, April, 1908; Indicator for 
Ascertaining Hardening Temperatures, June, 1908, engineering edition ; 
Local Hardening and Tempering, August, 1908; A Modern Steel Har- 
dening Plant, November, 1908; Temper Colors and Temperatures and 
Colors for Hardening. December, 1908; Westmacott Hardening and 
Annealing Furnace, March, 1909; The Heat Treatment of Steel, April, 
1909; Leeds and Northrup Hardening and Annealing Pyrometer, June, 
1909; and Recalescence and its Relation to Hardening, October, 1909. 

7 Address: 26 Commonwealth Ave., Detroit, Mich. 


Hoskins Electric Heating Furnace and Pyrometer used for ascertaining the Decalescence 
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these embraces the “unsaturated” steels, in which the carbon 
content is lower than 0.89 per cent; the second, the ‘‘satu- 
rated” steels, in which the proportion of carbon is exactly 
0.89 per cent; and, the third, the ‘‘supersaturated” steels, in 
which the carbon content is higher than 0.89 per cent. 


Effect of Heat Treatment 


With a steel of a given composition, proper heat treatments 
may be applied which, of themselves, will first alter in form 
or degree some of its specific properties, or second, practi- 
cally eliminate one or more of these, or third, add certain 
new ones. Physical properties of size, shape and ductility 
are examples of the first case; an example of 
the second case is found in the heating of 
steel beyond its hardening temverature, which 
takes away its magnetism, making it non- 
magnetic; and an example if the third case 
is the fact that a greater degree of hardness 
may be added to steel by the process of hard- 
ening. In this connection it must be under- 
stood that, strictly speaking, hardness is a 
relative term and all steel has some hardness. 

There are three general heat treatment op- 
erations, so considered; forging, hardening— 
with which this article will deal—and tem- 
pering. In all of these the object sought is 
to change in some manner the existing prop- 
erties of the steel; in other words, to produce 
in it certain permanent conditions. 

The controlling factor in all heat treatment 
is temperature. Whether the operation is 
forging, hardening or tempering, there is for 
any certain steel and particular use thereof 
a definite temperature point that alone gives 


the best results in working it. Insufficient 
Machinee eee temperatures do not produce the results 
sought. Excessive temperatures, either 


through ignorance of what the correct point 
is, or through inability to tell when it exists, 
cause “burned” steel; this is a common failing, resulting in 
great loss. Very slight variations from the proper tempera- 
ture may do irreparable damage. 

Due to temperature variation alone, carbon steel may be 
had in any of three conditions: first, in the unhardened or 
annealed state, when not heated to temperatures above 1,350 


—— 
T T 


Hes wb REMOVED FROM FURNACE 


DECALESCENT POINT 
—— + 


JRECALESCENT FOINT | 
y¥ 


— 
Q 
fon) 
oO 


TEMPERATURE (DEGREES F.) 


Machinery, N.¥, 


TIME (MINUTES) 


Fig. 2. Diagram showing the Relation between Time and Temperature when 
heating Steel, and the Critical Temperatures of One-point Carbon Steel 


degrees F.; second, in-the hardened state, by heating to tem- 
peratures between 1,350 and 1,500 degrees F.; third, in a state 
softer than the second though harder than the first, when 
heated to temperatures which exceed 1,500 degrees F. 


The Hardening Process 
The hardening of a carbon steel is the result of a change of 
internal structure which takes place in the steel when heated 
properly to a correct temperature. In the different carbon 
steels this change, for practical purposes, is effective only in 
those in which the proportion of carbon is between 0.2 per 


388 


cent and 2.0 per cent, that is, between ‘‘twenty-point” and 
“two” carbon steels, respectively. 

When heated, ordinary carbon steels begin to soften at 
about 390 degrees F. and continue to soften throughout a 
range of 310 degrees F. At the point 700 degrees F. practi- 
cally all of the hardness has disappeared. ‘“‘Red hardness” in 
a steel is a property which enables it to remain hard at red 
heat. In a high-speed steel this property is of the first im- 
portance, 1,020 degrees F. being a minimum temperature at 
which softening may begin. This is some 630 degrees F. 
above the point at which softening commences in ordinary 
carbon steels. 

The process of hardening a steel is best carried out in a 
elosed furnace. Of the many sources of energy capable of 


Fig. 3. 

of Steel Quenched at 1900 Degrees F. 
producing the required heat, electricity offers the most attrac- 
tive advantages. The electric resistance furnace, as now built 
sin a variety of sizes of either muffle or tube chamber types, 
has one fundamental point of superiority over all coal, coke, 
gas, or oil-heated furnaces. It is entirely free from all prod- 
ucts of combustion, the heat being produced by electrical 
resistance. This is important. It does away with the chief 
cause of oxidation of the heated steel. Further, the tempera- 
ture of the electric furnaces can be easily and accurately 
regulated to, and maintained uniform at, any desired point. 
When electric power is generated for other purposes, the in- 


Fig. 6. Micro-photograph (Magnified 45 Diameters) 
of Steel Quenched at 1510 Degrees F. 


creased cost of this form of energy for operating furnaces is 
not sufficient to argue against it. Even when the current is 
purchased, the superior quality of work performed by this 
kind of furnace frequently more than offsets the slightly 
higher cost of operation. 

In the actual heating of a piece of steel, several require- 
ments are essential to good hardening: first, that small pro- 
jections or cutting edges are not heated more rapidly than is 
the body of the piece, that is, that all parts are heated at 
the same rate, and second, that all parts are heated to the 
same temperature. These conditions are facilitated by slow 
heating, especially when the heated piece is large. A uni- 
form heat, as low in temperature as will give the required 
hardness, produces the best product. Lack of uniformity in 
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Micro-photograph (Magnified 45 Diameters) Fig. 4. Micro-photograph (Magnified 45 Diameters) 
of Steel Quenched at 1750 Degrees F. 


Fig. '7. Micro-photograph (Magnified 45 Diameters) 
of Steel Quenched at 1425 Degrees F. 
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heating causes irregular grain and internal strains, and may 
even produce surface cracks. Any temperature above the 
“critical point” of steel tends to open its grain—to make it 
coarse and to diminish its strength—though such a tempera- 
ture may not be sufficient to lessen appreciably its hardness. 
Critical Temperatures 

The temperatures at which take place the previously men- 
tioned internal changes in the structure of a steel are fre- 
quently spoken of as the “critical points.” ‘These are differ- 
ent in steels of different carbon contents. The higher the per- 
centage of carbon present, the lower the temperature required 
to produce the internal change. In other words, the critical 


points of a high carbon steel are lower than those of a low 
carbon steel. 


In steels of the commonly used carbon con- 


Fig. 5. Micro-photograph (Magnified 45 Diameters) 
of Steel Quenched at 1600 Degrees F. 


tents, there are two of these critical temperatures, called the 
decalescence point and the recalescence point, respectively. 
The decalescence point of any steel marks the correct hard- 
ening temperature of that particular steel. It occurs while 
the temperature of the steel is rising. The piece is ready to 
be removed from the source of heat directly after it has been 
heated uniformly to this temperature, for then the structural 
change necessary to produce hardness has been completed. 
Heating the piece slightly more may be desirable for either 
or both of the two following reasons. First, in case the piece 
has been heated too quickly, that is, not uniformly, this excess 


Fig. 8. Micro-photograph (Magnified 22 Diameters) 
of Steel Quenched at 1385 Degrees F., or 5 Degrees 
above the Decalescence Point } 
temperature will assure the structural change being complete 
throughout the piece. Second, any slight loss of heat which 
may take place in transferring the piece from the furnace to 
the quenching bath may thus be allowed for, leaving the 
piece at the proper temperature when quenched. 

If a piece of steel which has been heated above its decal- 
escence point be allowed to cool slowly, it will pass through a 
structural change, the reverse of that which takes place on a 
rising temperature. The point at which this takes place is the 
recalescence point and is lower than the rising critical temper- 
ature by some 85 to 215 degrees. The location of these points 
is made evident by the fact that while passing through them 
the temperature of the steel remains stationary for an appre- 
ciable length of time. It is well to observe that the lower of 
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these points does not manifest itself unless the higher one 
has been first fully passed. As these critical points are dif- 
ferent for different steels, they cannot be definitely known 
for any particular steel without an actual. determination. 
While heating a piece of steel to its correct hardening tem- 
perature produces a change in its structure which makes 
possible an increase in its hardness, this condition is only 
temporary unless the piece is quenched. 


Quenching 


The quenching consists in plunging the heated steel into a 
path, cooling it quickly. By this operation the structural 
change seems to be “trapped” and permanently set. Were it 
possible to make this cooling instantaneous and uniform 
throughout the piece, it would be perfectly and symmetrically 
hardened. This condition cannot, however, be realized, as 
the rate of cooling is affected both by the size and shape of 
the treated piece; the bulkier the piece, the larger the amount 
of heat that 
must be trans- 
ferred to the 
surface and 
there dissipated 
through the 
cooling bath; 
the smaller the 
exposed surface 
in comparison 
with the bulk, 
the longer will 
be the time re- 
quired for cool- 
ing. Remember- 
ing that the 
cooling should 
be as quickly ac- 
complished as possible, the bath should be amply large to 
dissipate the heat rapidly and uniformly. Too small a quench- 
ing bath will cause much loss, due to the resulting irregular 
and slow cooling. To insure uniformly quenched products, 
the temperature of the bath should be kept constant, so that 
successive pieces immersed in it will be acted upon by the 
same quenching temperature. Running water is a satisfac- 
tory means of producing this condition. 

The composition of the quenching bath may vary for differ- 
ent purposes, water, oil or brine being used. Greater hard- 
ness is obtained from quenching, at the same temperature, in 
salt brine and less in oil, than is obtained by quenching in 
water. This is due to a difference in the heat-dissipating 
power possessed by these substances. Quenching thin and 
complicated pieces in salt brine is unsafe as there is danger 
of the piece cracking, due to the extreme suddenness of cool- 
ing thus produced. 

In actual shop work the steel to be hardened is generally 
of a variety of sizes, shapes and compositions. To obtain uni- 
formity both of heating and of cooling, as well as the correct 
limiting temperature, the peculiarities of each piece must be 
given consideration in accordance with the points outlined 
above. In other words, to harden all pieces in a manner best 
adapted to but one piece would result in inferior quality and 
possible loss of all except this one. Each different piece must 
be treated individually in a way calculated to bring out the 
best results from it. 


Fig. 9. Micro-photograph of Steel Quenched at 
1880 Degrees F. or when just reaching the Decal- 
escence Point 


Theory of Critical Points 

The presence of the critical points in the heating and cool- 
ing of a piece of steel is a phenomenon. The most reasonable 
explanation is as follows: 

While heating, the steel uniformly absorbs heat. Up to 
the decalescence point all of the energy of this heat is exerted 
in raising the temperature of the piece. At this point, the 
heat taken on by the steel is expended, not in raising the tem- 
perature of the piece, but in work which produces the inter- 
nal changes here taking place between the carbon and the 
iron. Hence, when the heat added is used in this manner, 
the temperature of the piece, having nothing to increase it, 
remains stationary, or, owing to surface radiation, may even 
fall slightly. After the change is complete, the added heat is 
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again expended in raising the temperature of the piece, which 
increases proportionally. 

When the piece has been heated above the decalescence 
point and allowed to cool slowly, the process is reversed. Heat 
is then radiated from the piece. Until the recalescence point 
is reached, the temperature falls uniformly. Here the inter- 
nal relation of the carbon and iron is transformed to its origi- 
nal condition, the work required to do this being converted 
into heat. This heat, set free in the steel, supplies, for the 
moment, the equivalent of that being radiated from the sur- 
face, and the temperature of the piece ceases falling and re- 
mains stationary. Should the heat resulting from the inter- 
nal changes be greater than that of surface radiation, the 
resulting temperature of the piece will not only cease falling 
but will obviously rise slightly at this point. In either event 
the condition exists only momentarily, but when the carbon 
and iron constituents have resumed their original relation, the 
internal heating ceases, and the temperature of the piece falls 
steadily, due to surface radiation. 


Apparatus for Determining the Critical Point 


From the foregoing sections it is evident, first, that there 
is a definite temperature at which any carbon steel should be 
hardened, and, second, that there results great loss, both of 
labor and material, unless the hardening is carried out at 
this temperature. The actual shop problem thus presented is 
to determine readily and accurately the correct hardening 
temperature for any carbon steel that may be in use. This 
can be done by the use of various types of pyrometers; the 
apparatus illustrated in Fig. 1, which is made by the Hoskins 
Mfg. Co., of Detroit, Mich., is well adapted for the purpose. 
This apparatus consists of a small electric furnace in which 
to heat a specimen of the steel to be tested, and a special 
thermo-couple. pyrometer for indicating the temperature of 
this specimen throughout its range of heating. The speci- 
men itself should be properly shaped for clamping to the 
thermo-couple. 

The furnace may be operated on either alternating or direct 
current circuits. The furnace chamber is 21/16 inches in 
diameter and 214 inches deep. Heat is produced by means 
of the resistance offered to the passage of an electric cur- 
rent through the “resistor” or heating element which in the 
form of wire is wound in close contact with the chamber 
lining. The furnace is designed so that it can be used on 
standard lighting circuits to which ready connection is made 
with a twin conductor cord and lamp plug. In operation, it 
consumes 31% amperes at 110° volts, and is capable of produc- 
ing a chamber temperature of 1,830 degrees F., which is con- 
siderably higher than required for a carbon steel. 

The pyrometer consists of a thermo-couple, connecting leads 
and indicating meter. The thermo-couple is of small wire 
so as to respond quickly to any slight variation in tempera- 
ture. The welded end of this couple is slightly flattened to 
enable a good contact between it and the steel specimen. The 
meter is portable and indicates temperatures up to 2,552 de- 
grees F, 

The specimen of the steel to be tested should be small, so 
as to heat quickly and uniformly. A well-formed specimen is 
made with two duplicate parts, each 114 inch long x % inch 
wide x 4% inch thick. The pieces are clamped by means of 
two 14-inch bolts, one on each side of the welded part of the 
extreme end of the thermo-couple. Care is taken to form a 
tight contact, though not to cause an undue strain on the cou- 
ple. The dimensions here given for the test specimen are not 
essential, though convenient; any pieces which will permit 
of tight contact with the thermo-couple and of readily heating 


in furnace chamber, may be used. 


With the specimen fastened to the couple as just described, 
the furnace is connected in circuit and the cover placed over 
the chamber opening. The temperature within the chamber 
rises steadily. When it becomes 1,700 degrees F. the end of 
the couple, with specimen attached, is inserted in the cham- 
ber. The steel specimen rapidly heats, its temperature 
being constantly the same as that of the welded junction of 
the thermo-couple, due to the intimate contact between them. 
This temperature, indicated by the meter, will rise uniformly 
until the decalescence point of the steel tested is reached. At 
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this temperature the indicating needle of the meter becomes 
stationary, the added heat being consumed by internal 
changes. These changes completed, the temperature again 
rises, the length of the elapsed period of time depending upon 
the speed of heating. With the furnace temperature kept 
nearly constant at the initial point, here given as 1,700 degrees 
F., this “speed of heating” will be such as to allow of readily 
observing the pause in motion of the needle. The tempera- 
ture at which this occurs should be,carefully noted. 

To obtain the lower critical point, the temperature of the 
piece is first raised above the decalescence point by about 
105 degrees F. 
nace and rested on top to cool. The decrease of temperature 
is at once noticeable by the fall of the meter needle. At a 
temperature somewhat below the decalescence point, varying 
with the composition of the steel, as previously mentioned, 
there is again a noticeable lag in the movement of the needle. 
The temperature at which the movement ceases entirely is the 
recalescence point. Immediately following there may occur 
a slight rising movement of the needlé, as previously ex- 
plained. 

During these intervals of temperature lag, both during the 
heating and cooling of the steel, there may occur a small fluc- 
tuation in the temperature. In order to get results that are 
comparable, a definite point in each of these intervals should 
be considered each time a test is made. Hence, both the 
decalescence and recalescence temperatures are taken as the 
points at which the needle first becomes stationary. As all 
operations of heat treatment of a steel center around its criti- 
cal point, the importance of knowing these exactly is realized; 
to make certain, each test should be checked by a second read- 
ing. The time required for this is small. A close agreement 
of two succeeding readings will give assurance of the correct- 
ness of the determination. 


Results Obtained from Sample Specimens 


In order to show graphically the necessity of working car- 
bon steels at the proper temperature points, a series of speci- 
men pieces of'the same steel were treated at different tem- 
peratures. The steel used contained exactly 1 per cent car- 
bon, that is, it was a “one-point” steel. A “umber of test 
specimens were made of this from adjacent parts of the same 
bar. 

First the critical points of this steel were determined. Tem- 
peratures were recorded throughout both the heating and 
cooling. In the diagram, Fig. 2, these values have been plot- 
ted. The curve shows grapically sthe location of the critical 
points, and also the slight fall or rise of temperature, as the 
case may be. 

With this data obtained, seven specimens of the same steel 
were heated, in the electric furnace, each to a different tem- 
perature. As these pieces were removed from the furnace they 
were immediately quenched in water. The temperature of 
the quenching bath was held constant at 45 degrees F. The 
hardened pieces were then broken at right angles and the frac- 
tured surface of each was photographed under a microscope. 
These photographs are reproduced in Figs. 3 to 9 in the same 
size as the originals. Due to magnification, the first five of 
these engravings represent a circular area, the actual diameter 
of which is but 0.05 inch; while the piece illustrated in Fig. 8 
is of 0.1 inch diameter. : 

An inspection of these shows at once the serious effects on 
its structure, and hence on its strength, of overheating a 
piece of steel. The micro-photograph of specimen No. Le Kig: 
3, Shows a very badly “burned” steel, as is evidenced by the 
extreme coarseness of its grain. Specimen No. 2, Fig. 4, hard- 
ened at 150 degrees F. lower temperature, shows less coarse- 
ness, but is still badly “burned.” The succeeding specimens, 
Figs. 5, 6 and 7, show a gradual improvement, as the tempera- 
ture at which they were hardened approaches the decalescence 
point of the steel. Specimen No. 6, Fig. 8, was quenched just 
after the hardening change in its structure had become com- 
plete, at 5 degrees F. above the critical temperature. The 
very fine grain and closely woven texture of this fracture 
show a properly hardened steel, one which has both the de- 
sired hardness and the maximum tensile strength. 
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In this condition it is removed from the fur-- 
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Specimen No. 7, Fig. 9, was hardened just as the tempera- 
ture reached the decalescence point. 


exterior toward the interior. 
pected as the temperature of the surface, which is exposed 
directly to the source of heat, reaches the critical point first. 
This illustration shows that the structural change has been 
completed only in the surface layer of the specimen. Here 


the grain is fine and the steel hardened, while the interior is. F 
This condition indicates the © 


still in the unhardened state. 
necessity of heating the piece uniformly. 

While 1,900 degrees F., the temperature at which the Speci- 
men No. 1, Fig. 3, was hardened, represents, of course, a very 
excessive heat, yet it is not infrequent that carefully ma- 
chined parts are ruined by overheating even to this degree. 
The practice of guessing at hardening temperatures can only 
result in uncertainty. 

Conclusions 

The hardening of carbon steels for highest quality and 
greatest saving entails, then, three things. First, a definite 
knowledge of what constitutes the correct temperature at 
which to harden the steel. The second point necessitates a 
positive means of accurately determining this hardening tem- 
perature for any carbon steel. The third consideration is 
that the correct hardening temperature, once determined, is 
actually carried out in the hardening work. A simple and 
effective way of doing this is by checking the temperature of 
the hardening furnace by means of a pyrometer. When there 
is a large quantity of work to be hardened, economy dictates 
a permanent installation of pyrometers. The convenience of 
such installations is manifest. A thermo-couple is placed in 
each furnace. A number of these, from three to sixteen, de- 
pending upon individual conditions, are connected by wire 
leads, through a selective switch to one meter. 
of the switch, the temperature of any furnace may be read 
at once from the meter. This makes it possible for the fore- 
man to know definitely, at a single point, the temperatures 
of all of the hardening furnaces in use. 

* * * 


An aerial exhibition was opened in the Grand Palais, Paris, 
the last Saturday in September. Some thirty full-sized aero- 
planes were exhibited in addition to a dirigible airship and 
several balloons. There was a striking likeness between all the 
heavier-than-air machines exhibited. Of course, two types were 
represented, the mono- and the bi-plane, but the Bleriot machine 
is the obvious prototype of nearly all the monoplanes, while 
all the biplanes show important features of either the Wright, 
Farman or Voisen branches of the biplane family. There were 
considerably more monoplanes than biplanes displayed, possibly 
because of the success of Bleriot’s cross-channel trip, and, 
perhaps, also on account of the greater simplicity and cheap- 
ness of construction. Improvements are noted in the mono- 
planes, but no noteworthy improvements are visible over the 
already tested types of the biplanes. 


* * * 


The: importance that engineering will play in the future in 
the destruction of harmful] insects is, to some extent, indicated 
by the experiments which have been carried out with great 
success at Zittau, Germany. According to the Scientific Ameri- 
can, the beam from a searchlight mounted on the roof of the 
municipal electric light plant was played upon a forest several 
miles distant, and the moths to be destroyed came fluttering 
up.the beam in swarms to the light, behind which was the 
intake of a powerful suction blower. The moths were drawn 
in by the suction and exhausted into a wire net cage which 
was removed as often as filled. In one single night 140 pounds 
of moths representing, by. numbers, some 400,000 were de- 


stroyed in this way. 
* * * 


A treaty has been made between the United States and 
Canada limiting the total amount of water that may be taken 
for power purposes at Niagara Falls. According to this 
treaty the power companies on the Canadian side are limited 


to 36,000 cubic feet per second, and those on the American ~ 
side to 20,000 cubic feet. The average total discharge of the — 


Niagara river is 250,000 cubic feet per second. 


This shows clearly the | 
direction in which the hardening moves, namely, from the — 
This woulu naturally be ex- 


z 
ny 
$ 
3 
e 
3 


By a turn — 


BM aakat ele TT 


WAAL 


a a i Se ae ee a a en a 


January, 1910 


, 


SOME INTERESTING CAM CONSTRUCTIONS* 


EDWARD PERSONt _ 


~ When designing automatic machines that are more or less 
complicated, it is not always possible to avoid the use of cams 
in order to accomplish the work for which the machine is in- 
tended. When several cams are to be used on the same machine, 
it is necessary to make up a cam chart from which the de- 
signer works when laying out the cams. This chart should 
give the stroke required for the mechanism and indicate what 
part of the revolution of the cam shaft is required to produce 
the required stroke, as well as the period of rest. These 
quantities are given in degrees. 

Fig. 1 shows a cam chart for two cams, the curves being 
crank-motion curves. The first cam, starting at zero, moves 
the mechanism operated three inches, while turning 90 de- 


MACHINERY 


391 


the points of the curve, It is of importance that these curves 
be correctly constructed, as this provides for a smooth move- 
ment of the mechanism at any point during the revolution of 
the cam. Of course, these curves do not need to be crank- 
motion curves, but can be changed to suit conditions. 

Figs. 2 and 3 show the constructions of cams laid out from 
the first cam chart curve in Fig. 1, These cams are working 
positively in either direction. The construction in Fig. 2 con- 
sists of a grooved cam A, and a yoke B forked over the hub 
of the cam and carrying the roller C, placed in the groove. 
When revolving the shaft, the yoke, guided by a bushing at D, 
will move back and forth three inches in a straight line. For 
laying out the cam proceed as follows: Set off from the zero 
point on the cam in a direction opposite to that in which the 
cam revolves, 90 degrees, and from this point set off 180 de- 
grees, and then another 90 degrees, which brings us back to 


grees. There is then a rest or dwell for 180 degrees, and a_ the starting point. Determine the highest and lowest points 
return movement in the remaining 90 degrees. The mech- on the cam, which in this case are located 8 and 11 inches 
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Cam Charts and Different Methods of Laying Out Cams 


anism operated by the second cam rests until the cam has 
. turned 90 degrees; the cam then imparts a motion of 2% 
inches from 90 to 140 degrees. There is then a dwell for 50 
degrees, a return motion during 70 degrees, and finally a 100- 
degree dwell on the low point of the cam. 

The crank-motion curves on the cam chart are constructed 
as follows: Set off the stroke of the mechanism, three inches 
in the first case, and two and a-half inches in the second. 
Construct a half-circle with the length of the stroke as diam- 
eter, and divide the half-circle into a certain number of equal 
parts. Also divide the length representing the drop and rise 
into the same number of equal parts as that into which the 
half-circle has been divided. Then draw lines from the divid- 
ing points as shown in Fig. 1. The intersecting points will be 


FP. *Wor additional information on this and kindred subjects, see 
Method of Laying Out and Cutting Cams,’’ MacuHrinmry, October, 
1908, and other articles there referred to. See also MACHINERY’S 
Reference Series No, 9, “Designing and Cutting Cams.” 
t+ Address: 438 Fifty-eighth St., Brooklyn, N. Y 


from the center respectively. Set off at the lowest point (as 
shown at the top of the cam in Fig. 2) the radius of the roller 
and the stroke of the cam, which latter, of course, is the 
same as the difference between the highest and lowest points. 
Draw a half-circle having the stroke for its diameter, as 
shown, divide the circumference of the half-circle into the 
given number of equal parts, and draw perpendiculars from the 
division points to the diameter or base line. Then divide the 
angles for the rise and the drop into the same number of 
divisions as that of the half-circle, and draw radii to the 
division points from the center of the cam. From the points 
where the perpendiculars intersect the base line draw circular 
arcs with the center of the cam shaft as a center until the arcs 
intersect the corresponding angular division lines. Take the 
points of intersection for centers and draw circles having a 
diameter equal to the roller diameter. The line tangent to 
these circles is the true crank-motion curve. 
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The second cam construction, Fig. 3, consists of two cams 
A amd OC, one on each side of the yoke B, and two rollers # 
and F mounted on each side of the yoke. The yoke in this 
case is also forked over the hub of the cams and guided at D. 
The cam curve for the top cam is identical with the inner 
curve in Fig. 2, and is laid out in the same manner, as is 
also the rise and the drop for the bottom cam. The only 
difference is that when the top cam has a dwell on the high 
point the bottom cam has a dwell on the low point, and vice 
versa. This, of course, insures a positive movement both ways. 

Fig. 4 shows another cam construction laid out from the 
second chart in Fig. 1. It consists of only one cam, a lever 
and a roller. This construction is positive only one way and 
must be actuated by a spring for returning, but it can be 
arranged to work positively by making a three-arm lever, a 
return cam and a return cam roller. The point illustrated 
in Fig. 4 is the variation of the angles of the cam, as com- 
pared with those of the cam charts, due to the rise and the 
drop of the roller on the end of its lever. Instead of turning 
the cam shaft in the direction indicated by the arrow, assume 
that we swing the center of the lever pivot in a circle around 
the center of the cam, but in the opposite direction to the 
cam motion. To lay out the cam, we must first assume the 
length of the lever, the stroke of the cam, and the highest 
and the lowest points on it. The center of the lever pivot, at 
the start, will be at zero on the cam chart, and the center 
of the roller will be at zero on the cam. From the zero of 
the lever pivot, Fig. 4, set off 90 degrees for the dwell on the 
low point, 50 degrees for the rise, 50 degrees for the dwell 
on the high point, 70 degrees for the drop, and then 100 de- 
grees for another dwell on the low point. Draw radii from 
the center of the cam shaft to each of these divisions. Take 
the points where these radii intersect the circle along which 
the center of the lever pivot moves, as centers for circular 
arcs having the roller arm AA’ for radius, as shown at BB’, 
CC’, DD’ and HE’. Then set off, from the center of the cam 
shaft, a distance equal to the radius of the cam plus the 
radius of the cam roller at each of these places (at B’ the 
distance set off would be 8+2%4; at C’ 101%+2%, ete.). The 
points of intersection between these distances and the arcs 
struck with radii BB’, CO’, etc., are used for centers for 
circles having a diameter equal to that of the cam roller. Now 
it will be seen by measuring with a protractor, that where 
the dwell occurs the angle of the cam will be the same as 
the angle on the cam chart, but where a rise or a drop takes 
place the angles will be different.* In the present case, the 
50-degree rise on the cam chart and of the cam lever will be 
about 53 degrees on the cam, and the 70 degrees drop on the 
cam chart will be about 67 degrees on the cam. This is of 
importance when several movements are used, and one Move- 
ment starts immediately after another in such a relation that 
one must come to rest before another starts. The curves for 
the cam can be laid out in a manner similar to that explained 
in Fig. 2. 

* f * 


“A full conception of infinity is impossible to the finite 
mind,” said the learned professor to his class, “and it is 
doubtful if an approach to it even is possible, but to illustrate 
in terms that will convey to your minds something of its 
immensity, let us consider infinite time. Suppose that the 
highest peak in the Himalayas were a solid diamond moun- 
tain and that an eagle came to it to sharpen his beak once 
in a hundred years. Im the lapse of untold billions of cen- 
turies that diamond mountain undoubtedly would be worn 
away to dust. That is an illustration of finite time of great 
duration, but great as it is we Sse use it as a ‘time-stick’ 


to gage eternity.” 
* * * 


In a recent address on Business English at Tufts College, 
Walter B. Snow, publicity engineer, of Boston, chose the mod- 
ern advertisement in its display of force, terseness, knowledge 
of subject and consideration of the person addressed, as typical 
of the elements to be embodied in commercial intercourse and 
in technical reports, articles, ete. 


* For a more thorough explanation of this kind of cam construction 
ne MACHINERY, October, 1908: Method of Laying Out and Cutting 
ams. 
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THE McKINLEY MANUAL TRAINING SCHOOL, 
WASHINGTON, D. C.* 


GEORGH W. SUNDERLANDt 


The subject’ of industrial education is becoming, more and Dd 
more important throughout the United States. It is now — 
recognized that the training of the hand and mind together 
confers far greater benefits than the training of either separ- — 
ately. The object of industrial education is not necessarily © 
that a boy or girl who has passed through the manual training 
school must follow any of the trades or vocations of which — 


Fig. 1. View of Machine Shop, McKinley Manual Training School, 
Washington, D. C. 


they have acquired some knowledge; but education of this kind 
gives them a broader view of the advantages of a trained hand 
in combination with a trained mind, and it aids them in deter- 
mining for themselves what they are best adapted for. Nearly 
all of the largest cities in the United Sta.es now have manual 
training or technical high schools, where regularly prescribed 
courses are followed, while in small communities the idea is 
carried out to some extent, even if sometimes on a reduced 


scale. 

Among the foremost manual training schools in the country : 
is the McKinley Manual Training School of Washington, D.C. 
The school-building is strictly fireproof and contains seventeen 
class-rooms, besides three rooms devoted to chemistry, five 
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Fig. 2. Another Interior of the Machine Shop 


rooms to physics, four rooms to free-hand drawing, two rooms 

to domestic art, four rooms to domestic science, four rooms 
to mechanical drawing, one libraty, one assembly hall with a 
seating capacity of 700, one art metal shop, one machine shop, 
one forge shop, two carpenter shops, one engineering labor 
tory, one shower bath-room, and the necessary lavatories, etc. 
The very names by which these rooms are designated suggest B 
the purposes for which they are used, but a long and detailed 


* For additional articles on this and kindred subjects previously 
published in MACHINERY, See issue of September, 1907, Education for 
Industrial Workers, and *the articles there referred to. 

yj Head Instructor of machine shop work, McKinley Manual as 
School, bbe atria DC 
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description would be required to convey an adequate idea of 
their complete and substantial equipment. 

Three courses of study are provided. A general scientific 
course, a technical preparatory course (both requiring four 
years), and a special technical course, requiring two years. 
In connection with the manual training work, there is given a 
thorough course in English, French, German, physics, chem- 
istry and mathematics. The part of the course which is of 
especial interest to the readers of Macutnery, is the machine 
shop course. This includes instruction in the use of measur- 
ing instruments and tools, and as thorough a course as possible 
in bench, vise and floor work, drill press, lathe, planer, shaper, 
milling machine and grinding machine work, as well as in- 
struction in the first principles of gearing, 

The school has its own plant for power, heat, light and 

-yentilation. The equipment consists of four Heine safety boil- 
ers of 75 horse-power each; one Ames high-speed, direct con- 
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Fig. 3. An Exhibit of Work made by the Students in the McKinley 
Manual Training School 


nected engine of 150 horse-power with a Westinghouse direct- 
current 100 K. W. generator, 125 volts, 800 amperes, 200 
R. P. M.; one American Ball engine and generator, 50 horse- 
power, 125 volts, 230 amperes, 323 R. P. M.; one General Hlec- 
tric engine and generator, 80 horse-power, 125 volts, 400 amperes, 
400 R. P. M.; one Johnson temperature regulator; one Coch- 
rane feed water heater and return tank; two steam pumps 
for the boilers; two Sturtevant fans connected direct to motors, 
each 16 horse-power, 110 volts, 114 amperes, 975 R. P. M.; one 
Westinghouse 15 horse-power steam turbine driving a centri- 
fugal pump. 

The equipment of the machine, forge and carpenter shops will 
no doubt be of interest and value to others interested in the 
equipment of manual training schools. The following is a list 
of the machinery in the machine shop: 

One 16-inch—10-foot Pratt & Whitney new model engine 
lathe, motor-driven. 

Two 14-inch—6-foot Pratt & Whitney tool-room engine lathes, 
motor-driven. 

One 16-inch—6-foot Hendey geared head engine lathe, motor- 
driven. 

Two 14-inch—6-foot F. E. Reed geared head engine lathes, 
motor-driven. 

Four 14-inch—6-foot F. E. Reed engine lathes, belt-driven. 

Six 12-inch—5-foot F. E. Reed engine lathes, belt-driven. 

One 14-inch—6-foot Hendey engine lathe, belt-driven. 

Four 12-inch—5-foot Hendey engine lathes, belt-driven. 

One No. 1 Brown & Sharpe universal milling machine, belt- 
driven. 

One No. 3 Brown & Sharpe universal milling machine, belt- 
driven, with all attachments. 

Three 16-inch Stockbridge shapers, latest type, motor-driven. 

Three No. 114 Brown & Sharpe universal milling machines, 
motor-driven, with all attachments. 

One 16-inch Potter & Johnston shaper, belt-driven. 

One 36-inch—6-foct Pease planer, belt-driven. 

One 24-inch Prentice drill press, belt-driven. 

One 22%-inch Willey drill press, motor-driven. 

One 12-inch Willey sensitive drill press, motor-driven. 
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One Wilmarth & Morman “Yankee” drill grinder, motor- 
driven. 

One No. 3 Brown & Sharpe cutter and reamer grinder, motor- 
driven. 

One No. 2A Landis universal grinding machine, motor- 
driven. 

Two Willey tool grinding machines, motor-driven. 

One Walker “Globe” grinding machine, belt-driven. 

One Hisey center grinder, motor-driven. 

One Willey center grinder, motor-driven. 

One Pratt & Whitney centering machine, motor-uriven. 

One Higley metal saw, motor-driven. 

One Chicago gas furnace. 

One Greenerd arbor press. 

One L. S? Starrett display cabinet. 

One Brown & Sharpe display cabinet. 

One “Pike” oilstone display cabinet. 

The shop is equipped with the necessary benches and vises. 
The tool-room is stocked with a full line, from a hack-saw to 
a micrometer, including the Pratt & Whitney Co.’s small tools. 
The check system is used. The stock-room is furnished with 
“New Britain” metal racks and metal shelving. It makes the 
most complete and non-combustible arrangement that can be 
found. The Higley metal saw is placed in the stock-room to 


_ give greater convenience in handling material. 


The carpenter shop has a stock- and tool-room and a full 
line of tools as follows: 

Thirty-six Oliver lathes, motor-driven. 

One Oliver band-saw, motor-driven. 

One Oliver buzz-saw, motor-driven. 

One No. 3 Oliver trimmer, 

One Oliver jig-saw. 

One Oliver band-saw, belt-driven. 

Twenty F. E. Reed lathes, belt-driven. 

One Brown & Sharpe grindstone, motor-driven. 

Two Willey tool grinders, motor-driven. 

One demonstration bench for molding. 


‘I I? < OO 
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Fig. 4. Another Exhibit of Students’ Work 


A course in bench work is provided in connection with wood 
turning and pattern-making, 

The forge-shop has the following equipment: 

Twenty No. 02 Buffalo down-draft forges. 

Ten B. F. Sturtevant ideal down-draft forges. 

One No. E1 Dupont power hammer. 

Thirty-one anvils. 

One Buffalo 714 horse-power blower, motor-driven. 

One Sturtevant, 15 horse-power exhaust fan, motor-driven. 

One Norton floor grinder 18-inch, belt-driven, 

One “McKinley” drill press, belt-driven. 

Two of the accompanying half-tones, Figs. 1 and 2, show 
interior views of the machine shop, and Figs. 3 and 4 illus- 
trate some of the work done by the students. A great deal 
of the success of the school is due to the untiring efforts of 
Mr. J. A. Chamberlain, supervisor of manual training of the 
District of Columbia, who has been with the school since its 
infancy, and also to Dr. George E. Myers, the principal, who 
has shown great interest in all matters pertaining to shop work. 
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MACHINE SHOP PRACTICEH* 


CENTERING 


While the importance of centering work properly, is appre- 
ciated by almost every machinist and most apprentices, still, 
in spite of this fact, inaccuracy in a turned part is often the 
result of haphazard centering. This is perhaps due more to 
the lack of care and thought than to anything else. When 
there are no special tools provided for centering, of course, 
too much cannot be expected in the way of accuracy; but even 
though the equipment consists only of a center-punch, there 
is no excuse for the form of center illustrated in Fig. 1. The 
center-punch should, however, never be used ‘if it can be 
avoided. A. better method is to locate and mark with a punch, 
centers in each end of the work and then drill and ream the 
ends with a combination drill and countersink, such as is 
illustrated on the Shop Operation Sheet accompanying this 
number. The center will then appear as shown in the sectional 
view, Fig. 3. The small straight hole a prevents the point of 


the lathe center from coming in contact with the work and in- 
sures that there will be a good bearing throughout the conical 
surface c, providing the angularity of both the lathe and 
work centers is the same and their axes coincide. 


Fig.4 Machinery,N.Y, 


Figs. 1 to 4. Centers of Incorrect and Correct Form 


Many shops are equipped with a regular centering machine. 
If such a tool is available, it is not necessary to locate centers 
in the ends of the work, as the chuck of the machine is so 
constructed that it automatically centers shafts of any diam- 
eter within its capacity, with reference to the drill. The 
center shown in Fig. 2, which is formed by simply drilling a 
straight hole in the end of the work, is, obviously, bad practice 
in more than one respect. Fig. 4 shows a form of center 
which is often found in the ends of lathe arbors. As the il- 
lustration shows, the mouth of the center is rounded at r and 
the end of the arbor is recessed. This is done to protect the 
center against bruises. The rounded corner is particularly 
desirable as the point of the lathe center is thereby prevented 
from catching on it when, at times, it is moved rapidly towards 
the work, which is not being held centrally by the workman. 

When stock which is to be turned, is bent, it should be 
straightened before the centers are drilled and reamed. If 
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Fig. 5. The Poor Center Bearing shown is the Result of Centering 
before Straightening 


the work is first centered and it is then bent considerably to 
make it straight, the bearing on the lathe center would be 
as shown in Fig. 5; consequently, the center would wear 
unevenly with the result that the surfaces last finished would 
not be concentric with those which were turned first. 

Stock for tools such as reamers, mills, arbors, ete., which 
need to be hardened, should always be centered so that the 
rough stock runs approximately true. This is not merely to 


* With Shop Operation Sheet Supplement. 
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insure that the piece will be true when it is of the required 
size, as there is a more important consideration, the disregard 
of which often greatly affects the quality of the finished tool. 
As is well known, the degree of hardness of a piece of steel 
that has been heated sufficiently and then suddenly cooled, 
depends upon the amount of carbon that it contains, steel 
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Fig. 6. Tool Steel should be centered Concentric, in order to remove 
the Decarbonized Outer Surface 


that is high in carbon becoming much harder and more 
brittle than that which contains less carbon. Now the 
amount of carbon found at the surface, and to some little 
depth below the surface of a bar of steel, is much less than 
the carbon content of the rest of the bar, as illustrated dia- 
grammatically in Fig. 6 by the shaded area of the view to the 
left. (This decarbonization is probably due to the action of 
the oxygen of the air on the bar during the process of manu- 
facture.) Consequently, stock which is to be used for hard- 
ened tools should be enough larger than the finished diameter 
and so centered that this decarbonized surface will be entirely 
removed in turning. For example, if when making a reamer, — 
the stock is so centered that the tool removes the decarbonized — 
surface only on ame side, as shown to the right in Fig. 6, obvi- 
ously, when the reamer is finished and hardened, the teeth 


on the side A will be much harder than those on the opposite 


side. It will thus be seen that stock for such tools should 


not be too near to the finished size, in order that the de 
‘carbonized part will be entirely turned away. The depth to 


which the carbon is burned out increases with the size of the 
stock, and also varies somewhat with different pieces of steel. 
Generally speaking, about 1/16 or 3/32 inch should be re- 
moved for diameters near 1 inch, while for sizes of 2 and 3 
inches, as much as 1/8 to 3/16 inch in one case and 1/4 inch 
in the other should be removed, respectively. 


Kt RS 
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Fig. 7. Three Methods of Facing the End Square 


As a piece of work would hardly be properly centered 
until the ends are faced square, we shall consider this opera- 
tion, which, though simple, seems to be the cause for con- 
siderable comment. Some advocate the use of centers that 
are cut away, as shown at A, Fig. -7, so that the point of the 
tool may be fed in far enough to face the end up to the center. 
Others instead of using a special center simply loosen the 
regular one slightly, and then with the tool in the position 
shown at B, face the projecting teat by moving both tool and 
center simultaneously as shown by the arrow. This last. 
method hardly represents good practice, but whenever it is 
employed, care should be taken to remove any chips from the 
center hole which may have entered. A method which is 
better than loosening the regular center or employing a 
special one, is to provide clearance for the tool point by grind- 
ing it to an angle of approximately 45 degrees, as shown at ¢. 
Providing the tcol is not set too high, it may then be fed — 
right up to the lathe center and the end squared without 
difficulty. As for the special center, the use of ‘special tools 
and appliances in a shop should always be avoided unless they 
are essential to economical production, or their use makes it 
possible to accomplish the same end with an expenditure of 
less energy. 
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DRILL PRESS VALVE GRINDING ATTACHMENT 


A. G. KENYON* 


The attachment described in the following was made for the 
purpose of grinding in the valves of automobile cylinders in 
a drill press instead of by hand, as has been the practice for 
some time past. This operation has always been a source of 
some little annoyance and a time consumer, ever since manu- 
facturers began to build engines in large quantities. A min- 
ute saved here and there very often means many more en- 
gines built in a month and many dollars saved on the month’s 
expenses. The device shown in the accompanying engraving 
has proved itself well worth the amount it cost, although it 
‘was not at all expensive. 

This attachment was designed for and placed on a two- 
spindle drill press made by the Fenn Machine Co. of Hart- 
ford, Conn. The machine is of the type in which the spindles 
are adjustable for center distance and it has a cross driving 
shaft A through the bases of the upright arms. This shaft 
is ordinarily driven by a pinion on the driving pulley which, 


Drill Press equipped with a Special Attachment for Grinding Valves 


together with the loose pulley, is carried on a stud set into 
the main stand casting. The cross shaft drives vertical 
shafts which are connected to the spindles of the machine 
by chains and sprockets. In order,to make the attachment, 
the stud carrying the loose and driving pulleys was removed 
and also the gear on the end of the cross shaft. Castings B 
_ were made to fit the upright arms of the press and were cored 
out to allow for babbitting with the countershaft in place. 
The same two pulleys that were on the machine originally 
were placed on this shaft at one end. On the other end there 
is a disk, C, about six inches in diameter, which has a hub 
on one side to allow for set-screwing to the shaft. In this 
disk at the proper radius there is a shoulder-stud or crank- 
pin as shown. On the lower cross shaft A two ratchets are 
mounted, one made right- and the other left-hand. These 
ratchets are pinned to the shaft and in between them is 
placed a link or lever which carries two pawls to engage with 
the ratchet teeth. This lever also has a pin at its outer end 
and is connected to the upper shaft crank-pin by a connecting- 
rod D. The stroke of this connecting-rod is of the proper 
length to give the cross-shaft enough turn to move the spin- 
dles just half way around and then back again, the same as 


* Address: 2033 Central Ave., Indianapolis, Ind. 
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a workman does when he grinds valves by hand. One ratchet 
has twice as many teeth on its circumference as the other, 
and this one is placed on the inside. The pawl that drives 
this inside ratchet has a hardened pin on its side that trips 
over a block cut to the proper shape to cause it to disengage 
at nearly the bottom of the stroke.’ In this way the spindles 
of the machine make a full half revolution in one direction 
and then reverse and make almost a half revolution in the 
other. The result is that the valve, in the course of grinding, 
is advanced around its seat every other move, so that the 
seating is absolutely perfect. The reason for having one 
ratchet with twice as many teeth as the other, is to provide 
for the movement due to the momentum of the driven parts 
at the end of a stroke, so that the pawl will engage at almost 
any point on the circumference. In this way lost motion is 
largely eliminated, and consequently, there is no knocking or 
vibration while the machine is running. 

As it is common practice with mechanics to place a spring 
under the valve head, while grinding, to raise it occasionally 
in order to let the grinding-in compound settle and change in 
the seat, this is done in this case. Two castings # were made 
to fit the front T-slot, and these support a rod three-quarters 
of an inch in diameter on which is placed three forgings, two 
of which are forked at the end and straddle the spindles of 
the machine as shown. The other is forked at the end and 
straddles the connecting-rod. Collars were made to fit the 
spindles and a clip was also made to fit the connecting-rod. 
This clip is so adjusted that when the connecting-rod is at 
the bottom of the stroke, it strikes the forked lever and 
causes it to move down. This brings the forked levers at 
the spindles in contact with the collars on the spindles and, 
consequently, raises them slightly. As the pressure is then 
removed from the valve, it rises just the same as it would 
if it were being ground by hand. These levers are so located 
with reference to the collars on the spindles, that none of the 
grinding pressure is removed from the valves except at the 
time of lifting. The grinding pressure is obtained from two 
cast-iron weights # on the spindle shafts. The drivers are 
like a screw-driver, except that in the center of the blade a 
center is left projecting so that it will settle in the counter- 
sunk lathe center usually left in the heads of valves. These 
drivers are placed in old drill shanks that fit the sockets of 
the spindles. These drill shanks are bored out a little larger 
than the shank diameter on the driver and a pin is placed 
through them that fits loosely in the driver shank. This 
gives the driver a sort of floating action and allows the valve 
to find its own seat and center, which it would not do if the 
valve center was not quite in line with the spindle center and 
a rigid driver were used. 

The cylinders, the valves of which are ground with this fix- 
ture, have four cylinders cast “en bloc” with the valves all on 
one side. As the distance between the spindle centers is ad- 
justable, they are set to the first and fifth valves so that it 
only takes four moves to complete the grinding of one set of 
valves. Hither spindle can be raised independently of the 
other at the will of the operator by the ordinary means for 
raising a drill press spindle, which was not interfered with 
in the least in attaching the device. Hither spindle can be 
stopped also by simply shifting a lever on the back of the ma- 
chine to a neutral point. This is also a part of the regular 
equipment of the press that was not interfered with. 

This device has been in use now for some time and has 
repeatedly ground all eight valves in a cylinder, perfectly, 
in seven minutes. It positively does not ring the valve, nor 
does it chatter the seat in the least, and in every way it has 
proved successful beyond our expectations. The engraving 
shows how comparatively simple the device is to make and 
attach, if a shop has a drill press of this make or style. This 
fixture has solved the valve grinding troubles in our own shop 
for some time and we hope that if anyone else builds one, 
it will be as successful as ours has been. 

* * * 


The Prussian state railways have specified that 214, or 
about 35 per cent, out of 611 locomotives ordered to be de- 
livered between October, 1909, and March, 1910, are to be pro- 
vided with Schmidt superheaters. 
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SOME ECONOMIES IN MAKING DRAWINGS 


W. E. WILKINSON* 


The engineering staff connected with a manufacturing estab- 
lishment is usually regarded as a necessary evil because it is 
not directly remunerative, and it is tolerated only because it 
cannot well be dispensed with; this is because drawings and 
designs are not an end in themselves, but a means to an end— 
a graphical representation of ideas, more or less thoroughly 
depicted, for the conveyance of the same to others to be 
wrought out; concrete thoughts in a universal language, if 
one chooses to put it that way. Whatever ways and means 
of shortening processes and eliminating unnecessary expense, 
that can be employed without depreciating either the quality 
or quantity of work produced is of interest to all concerned 
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Fig. 1. Dimensions of Standard Drawings 


with such offices. With these objects in view the following 
suggestions are made, which are thought to be generally 
applicable in any engineering office or drawing room, whatever 
the size may be. 

The best general practice seems to be to have competent 
designers for making general plans who will pencil the work 
only; detail draftsmen and tracers to complete the work; 
efficient checking and inspection of each part; all drawings 
to be made to scale and on standard-sized sheets invariably; 
each detail made separately with as many views on the sheet 
as may be needed to make the subject clear. The advantages 
of small size sheets are that they are more convenient in the 
shops and if subsequently changed—as most are—the changes 
do not affect other detail sheets. The smaller sheets should be 
subdivisions of the larger, as shown in Fig. 1, so that if desired 
the entire construction, including the details, may be blue- 
printed on large sheets and the whole suitably bound into 
uniform-sized folios or booklets. 

The first suggestion is that each sheet of tracing cloth be 
given to the tracer with the border and title stamp printed 
on it. The advantages are that the sheet will be smooth and 
flat at the start, absolutely uniform in size, appearance, title 
and all that pertains to it, and only the blanks in the title 
will need to be filled in by the detailer. The prime advantage 
is the saving in time, which will range from 10 to 25 per cent 
in average cases, and even more on small sheets, where the 
work detailed is comparatively quickly executed. Hand-writ- 
ten titles are an abomination unless done by an expert, whose 
time should be better employed. Rubber stamp work is sel- 
dom satisfactory and no good substitute for a properly printed 
title is thought to exist. The first expense may seem heavy, 
as it means the purchase of a considerable amount of cloth 
at one time, but there is no waste or time lost in cutting, 
which will more than counterbalance the slightly increased 
cost of having the material cut and printed in quantities. 

A second economy lies in the use of properly prepared lists 
of every possible small part, such as screws, bolts, nuts, wash- 
ers, pins, etc., using a symbol for the same in place of making 
- detail drawings. In fact, this list system is capable of almost 
indefinite expansion, limited only by the special requirements 
of the particular factory in which the work is to be done; 
besides serving as economizers of time, they materially pre- 
vent errors and mistakes and also serve to avoid the drawing 


* Address; 1737 Paxon St., Philadelphia, Pa. 


MACHINERY 


January, 1910 


of a multiplicity of small parts, which are almost duplicates. 
Such lists may have at their head a drawing representing the 
object and a symbol, as a letter, used exclusively for it. In 
place of dimensions on the object, let the same be given 
symbolically and the list so arranged that all of its propor- 
tions beginning with the smaller sizes, preferably, can be 
determined and a distinguishing mark, as a numeral, be united 
to the subject symbol so that its relative size may be known 
at a glance. . : 
Another suggestion, perhaps more applicable to larger ob- 


jects having a greater number of dimensions, is to have. 


printed sheets bearing a representation of the object, the 
uimensions being left blank to be filled in by the draftsman 
as may be required. 
be expensive if but few of a kind were required, the same 
results may be attained by well executed tracings, filling in 
the blank dimensions on the prints, the same as would be 
done on original drawings (see Fig. 2). Don’t forget to file 
a duplicate, however, for future reference. 

Where mere sketches are required, cross-section paper, a 
sheet of carbon and a hard copying pencil may be utilized, 
but this will not do very well for permanent records and is 
a make-shift at best. 

A further economy in any engineering department may be 
effected by the use of a record file, kept carefully and fully 
up to date. The time lost in hunting for some mislaid drawing 
is not productive of profit or pleasure to any concerned, yet 
it is the too common experience. Possibly if less cheap (?) 
labor were employed and this work more generally in the 
hands of competent persons, made responsible for the instant 
production of any drawing, the results would justify the 
expense. 

Of course a blueprint machine is installed if the office is 
of any considerable size, but how about the facilities for wash- 
ing and drying prints? A sloppy sink may answer for the 
first, but on a dull or rainy day, wet paper dries slowly and 
a delayed print often means direct loss by reason of holding 
up the mail, a customer or a machine. A steam coil or elec- 
tric heater can generally be readily arranged and will save 
its cost many times over in a short time. 
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Fig. 2. Printed Sheet with Representation of Commonly used Part and 
Blank Spaces to be filled in by the Draftsrnan 


A mistake frequently made is to change tracings, involving 
erasures and re-inking; generally the tracing is spoiled and 
in any case is lost as a record. It is far better to retrace 
wholly, making such changes as are desired, as less time is 
likely to be required and better results attained, while both 
the old and new tracings may be preserved. 

The use of tracing paper is also thought to be a mistake, 
as it is so easily crumpled, torn and rendered useless for 
permanent records; the practice can only be condoned on the 
possible score of extreme urgency. : 

In conclusion, as time is the most important factor in 
drawing-room expenses, it should be the duty of some one 
constantly within reach to see to, it that supplies are imme- 
diately available to such as require them, and that sufficient 
data be given so that workmen do not have the common excuse 
of waiting for this or that, when idle, be it an article of use 
or a word of explanation or information. 


In place of printed objects, which would — 
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FORMERS FOR CUTTING BEVEL GHARS* 


The most common method of making bevel gears at the 
present time is, perhaps, that of using formers for shaping 
the gear tooth. The pin or roller, controlling the part in 
which the cutting tool is held, guides this so that a tooth of 
the same shape as that of the former will be cut by the tool. 
It would seem at first that a great many different formers 
would be required in order to make possible the cutting of 
bevel gears of different pitch diameters, pitch and pitch cone 
angles. It is the object of the following analysis to show that 
correct bevel gear teeth may be planed by the use of a com- 
paratively small number of formers. 

In Fig. 1 a bevel gear is shown, and at the left is indicated 
the former, the path of the cutting tool being guided by a pin 


' moving over same. The gear here shown has a comparatively 


wide face. Imagine this gear cut up into a number of gears 
with narrow tooth face. These gears would then have the same 
number of teeth, but they would have different pitch diam- 
eters, and consequently would be of different pitch; yet all 
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Fig. 1. Diagram for Proving that the 
Shape of the Formeris Independent of 
the Pitch of the Bevel Gear 


being a part of and identical with a single gear which can 
be cut by a single former, it is clear that a single former is 
sufficient for cutting all bevel gears within the capacity of 
the machine without regard to the pitch, provided the gears 
have the same number of.teeth and the same pitch cone angle. 

On account of its simplicity, the involute form of tooth is 
almost exclusively used for bevel gears, and the following 
investigation will cover this form of tooth only. The form 
of the involute curve depends entirely on the length of the 


a 


radius r (Fig. 1). This radius equals — divided by cosine —. 
2 2 


In the following this radius r will be known as the effective 


_ Tadius. 


In Fig. 2 are shown two teeth from gears having widely 
different pitch. The illustration indicates how the same former 
can be used for both teeth provided the former is large enough 
80 that the full length of the tooth flank of the larger tooth 
can be formed from it. It is clear that if the bevel gear 


* Abstract of an article by H. Becker, Werkstatis Technik, September, 
: See also an article entitled Adjustable Former for Bevel Gear 
Planing, MAcHINERY, December, 1906. 


MACHINERY 


Fig.2. Diagram showing 
that the Same Former can 
be used for Planing Differ- 
ent Numbers of Teeth 
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planing machine is so constructed that the former can be 
adjusted for planing the opposite side of the tooth, then the 
same former will be suitable for cutting all gears having the 
same effective radius, irrespective of the number of teeth in 
the gear; therefore the conclusion previously arrived at may 
be further extended by saying that within the capacity of the 
machine, all bevel gears having an equal pitch cone angle 
can be cut with the same former irrespective of the pitch or 
the number of teeth. In other words, the shape of the former 
depends on the angle of the pitch cone only. 

The question of the angular limits of the pitch cone angle 
between which each former can be €mployed without serious 
inaccuracy in the tooth form is a highly important one. In 
other words, it is necessary to determine how many formers 
will be required for the full capacity of the machine, assuming, 
for instance, that it will commence to cut gears with a pitch 
cone angle of about 10 degrees up to 160 degrees, Certain 
(German) makers of milling cutters for spur gear teeth make 
these in sets of 15, this giving a very close degree of accuracy 
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” Fig. 3. Diagram showing how Correct Bevel Gear 
Teeth can be cut with a Limited Number of Adjust- 
able Formers | 


for all numbers of teeth. It would be reasonable to base 
calculations for limits of tolerance for bevel gear formers 
on the same basis as has been used for determining the num- 
ber of teeth for the 15 cutters in a set of spur gear cutters. 
An example may illustrate this more clearly. Assume that 
the bevel gear planing machine has a capacity for cutting all 
bevel gears up to a modulus of 20 and with pitch cone angles 
of from 10 to 160 degrees. Assume that the smallest number 
of teeth is 12. Then we have the required circular pitch for 
the former (see Fig. 1): 


a 
W sin — X 2r 
2 
Circular pitch = 


y Number of teeth 
and the modulus is 


a 
2W sin — 
Circular pitch 2 
Modulus [= —————— SS —— — — ——__ — 
T Number of teeth 


In this case then the modulus equals 64.5, W being equal 
to 1,500 millimeters and a being assumed as 30 degrees, this 
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being the greatest angle that ought to be used when the num- 
ber of teeth equals 12. The modulus found is the greatest 
one for any former for the machine, and from this one the 
other formers must be determined. 

We have previously said that the involute form depends 
only on the pitch cone angle, or on the length of the effective 
radius r. The number of teeth in the present case correspond- 
ing to the largest pitch cone angle a—=160 degrees would be 


a 
2W sin — 
2 2 X 1,500 X sin 80° 
Number of teeth = —— = ———__ = 148. 
Modulus 20) 
TABLE GIVING PITCH CONE ANGLES FOR DIFFERENT FORMERS 
No. of 
Spur Gear | No. of Teeth 
Cutter (or for which Pitch Cone Angles Exact Angle 
Corre- Spur Gear for which to which Former 
sponding Cutter is Former can be Used Corresponds 
Bevel Gear intended 
Former) | 
1 12 | 98° 48’— 10° 35’ 10° 
14 13 10° 86’— 11° 25’ 10° 55’ 
Qi 14 11° 26'— 12° 13’ Ike ayay 
24 15— 16 12° 14’— 14° 1’ 13° 
3 17— 18 14° 2’— 15° 27’ 14° 30’ 
34 19— 20 15° 28'— 17° 3' 16° 
4 21— 22 17° 4'— 18°87’ 17° 80’ 
44 23— 25 18° 88’— 21° 1’ 19° 30’ 
5 26— 29 21° 2’— 24° 9! 22° 20’ 
54 380— 34 24° 10’— 28° 3' 26° 
6 35— 41 28° 4'— 33° 23' 30° 80’ 
64 42— 54 88° 24'— 42° 53’ 37° 
re 55— 79 42° 54’— 59° 27’ 49° 
74 80—1384 59° 28’— 87° 53’ 70° 30’ 
8 135— 00 87° 54’—180° 122° 


a 
Krom this equation, solved for — we can easily determine 
2 


the angles which correspond to the numbers of teeth for which 
the spur gear cutters are made; and in this manner, by com- 
paring with a list of cutters for spur gears and seeing the 
number of teeth for which each cutter is intended, we can 
determine the limits of the pitch cone angles for which each 
former should be used. The accompanying’ table shows the 
results obtained from these calculations, and also gives the 
angle for which each former should be made. 

While a machine provided with formers made with the 
limits indicated will cut gears which are practically correct, 
it would be advisable to have special formers made for such 
ratios as 1 to 1, 1 to 2, 2 to 2, 2 to 3, etc., so that in these 
cases absolutely correct teeth can be cut. 

One of the most interesting considerations in connection 
with this subject is yet to be mentioned. While the formers 
are made for a certain pitch cone angle, and it therefore 
would appear that it would not be possible to make a bevel 
gear with perfectly correct teeth, except if it had a pitch cone 
angle corresponding to the angle for which the former had, 
in particular, been made, it is possible by a method now to 
be described, to produce theoretically correct teeth for all 
pitch cone angles with the formers mentioned. In Fig. 3 are 
shown three bevel gears with different pitch cone angles; 
the effective radii 7, 7, 73, however, are equal for the three 
bevel gears. ‘Therefore, 

Cy Oy As 
n, tan — = nz tan — = Ds tan — 
2 2 


From what has previously been said, it is clear that for 
producing the teeth in these gears one can use the same former, 
provided the distances W from the former to the apices of the 
pitch cones be made to correspond. If, for instance, on a cer- 
tain machine W equals 1,000 millimeters, and an adjustment 
of 300 millimeters is possible, then Wax. equals 1,300 milli- 
meters. If the former corresponds to a pitch cone angle of 90 
degrees when W equals 1,000 millimeters, then it will corre- 
spond to a pitch cone angle of 75 degrees 20 minutes when W 
equals 1,300 millimeters. It is also clear that when passing 
from 1,000 to 1,300 millimeters the former comes into inter- 
mediate positions corresponding to all angles between 90 
degrees and 75 degrees 20 minutes. This arrangement has the 
advantage that a very few formers make it possible to cut 
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theoretically correct teeth for every angle within the limits of 
10 to 160 degrees, even when the limits of the adjustment of 
the former on the machine are small. If the limit of adjust- 
ment of the former on the machine increases, it is evident that 
the required number of formers will decrease correspondingly, 
and a very few formers will be required for cutting correctly 
all bevel gears, whatever the pitch, pitch cone angle, or 


number of teeth. 
* * * 


PROCESS FOR HARDENING CAST IRON 


R. F. WILLIAMS* 


An improved process whereby cast iron in the rough or in 
the finished state may be hardened or tempered, the hard- 
ness extending completely through articles of comparatively 
large dimensions, is described in the following. One of the 
principal objects of this process is to provide a cheap and 
simple method of rendering iron castings so hard that they 
may be used for many purposes in the place of steel, thus 
reducing the manufacturing cost of a large number of articles, 
The various steps of the process and the manner of carrying 
it out are here described. The castings which are to be 
treated by this process may be completely finished as regards 
machine work before they are hardened, and it will thus be 
seen that the wear on the machine is greatly reduced and the 
necessary labor is also less than where similar articles are 
made from hardened steel. 

The casting is first heated in any suitable or convenient heat- 
ing device, until it reaches a temperature sufficient to cause 
the casting to glow, or, in other words, to whac is known as a 
cherry red. heat. It is then dipped in a bath which consists 
of practically anhydrous acid, of high heat-conducting power, 
preferably suiphuric acid of a specific gravity of from 1.8 
to 1.9, to which is added a suitable quantity of arsenic. The 
ingredients of the bath are sulphuric acid of a specific gravity 
of about 1.84 and red-arsenic (As,S,) in the proportions of % of 
a pound of red-arsenic crystals to one gallon of sulphuric acid. 
The castings may be either suddenly dipped in this mixture 
and then taken out and cooled in water, or they may be left 
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Cooling Tank and Hardening Bath for Cast Iron 


in the bath until cooled: It has been found, however, that 
dipping the castings in the bath and holding them there for 
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some time, which varies according to the size of the casting, = 


and then completely cooling in water, is quite as satisfactory, 
and produces a material which is just as hard as if the cast- 
ings were allowed to remain in the bath until cooléd, and this 
method is preferable if a large number of castings are to be 
hardened, as the bath is thus prevented from becoming over- 
heated. In preparing the bath, when sulphuric acid and red- 
arsenic are used, we find that better results are obtained when 
the crystals are added to the sulphuric acid and the bath is 


allowed to stand for about a week before using, the reason’ g 
probably being that the bath becomes more saturated with 


the arsenious compound when the dissolved red-arsenic has 
been long in the sulphuric acid. 


It is not necessary that the casting be machined com- 4 4 


pletely before hardening, as rough finished castings may be 
hardened equally well. The change which takes place in 
the metal is in the nature of a molecular re-arrangement or re- 
crystallization coincident with an increase in the combined 
carbon at the expense of graphitic carbon, and in this change 
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lies the difference between the results obtained by this bath 
and ordinary case-hardening processes, in which a certain por- 
tion of the carbon contained in the material of the bath is 
actually given up to the metal. 7 ’ 

It is found that the more rapid the cooling of the metal, the 
harder it will become. For this reason the bath must be 
of high heat-conducting power, and this requirement is ob- 
tained by the use of the ingredients referred to. Further- 
more, the bath must be practically free from water, as it 


is found that when the acid contains water in any considerable 


quantity, a steam cushion is formed between the acid and 
the metal which prevents their coming in contact, with the 
result that the cooling is less rapid, and, consequently, the 
iron is not so hard. 

A cylindrical jar made of lead should contain the bath, the 
gize varying according to the work to be done. A jar about 
10 inches in diameter by 18 inches deep, will be about right 
for ordinary small work. This lead jar should be enclosed 
in an outer vessel through which water is caused to con- 
tinuously circulate in order to keep it cool. It might be 
further pointed out that if it is desired to harden one por- 
tion of a casting and leave the remaining portion soft, this 
may be accomplished very readily by immersing only the part 
to be hardened. 

Such a hardening equipment has proved very satisfactory 
in locomotive work for hardening bushings, etc., and many 
other uses could no doubt be found for it. The whole equip- 
ment can be homemade, consisting as it does simply of a steel 
tank divided into two compartments, and the lead jar for the 
bath, as shown in the illustration. The water circulates in 
the first chamber around the lead vessel, keeping it cool, and 
then passes to the second chamber, into which the castings are 
dropped, when taken from the bath, to cool off. The water 
- then passes into the sewer or other suitable containing 
device. There is a screen placed in the second compartment 
to keep the castings from falling to the bottom, A lead cover 
should be made for the bath to keep the acid solution from 
evaporating, and a little care exercised by the workman so 
as to prevent the solution from splashing on him. 


* * * 


TIME OF EXPOSURE FOR DRY-PLATE 
PHOTOGRAPHY 


In the January, 1909, issue of Macuinery, engineering edi- 
tion, an abstract was published of a paper on “Industrial 
Photography,” by Mr. S. Ashton Hand, read before the Ameri- 
can Society of Mechanical Engineers at the December, 1908, 
meeting. A contribution to the discussion on this subject 
was made by Mr. Charles W. Hunt, who submitted some in- 
teresting records of experiments made by himself for the pur- 
pose of estimating the proper time of exposure for dry-plate 
photography. The accompanying tables are based on this 
series of experiments. As a preliminary step, the altitude 
of the sun was calculated for each hour of the day from sun- 
rise to sunset on the first day of each month of the year and 
the results plotted. 

In June, 1905, a series of exposures was made with a Wat- 
kins exposure meter at each hour of the day, and a tentative 
table of the relative exposure time for each hour from sun- 
rise to sunset was made. . Using this tentative table, a series 
of similar exposures was made with dry plates. The plates 
were each developed the same length of time and in the same 
strength of developer. From these tests the tabular time was 
corrected. A table was then made giving the estimated time 
of exposure for each hour of the first day in each month in the 
year, basing the time of exposure largely upon the tests and 
the altitude of the sun in the different months. During the 
ensuing year this table was tested from month to month, and 
revised as experience indicated, in order to get the best at- 
tainable negative at any hour of the day in any month of the 
year. Table I is derived from the results of the above tests, 
with the formulas corrected to correspond with exposures 
made on Eastman films of 1908. 

The time for a theoretically perfect exposure that will re- 
sult in the best printing negative that the subject will give, 
cannot be expected from any formula that takes into consid- 
eration only the most prominent factors affecting the problem. 
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These rules may, however, be expected to give a reasonably 
close approximation to a perfect exposure. In making expos- 
ures where it is unusually important to secure a good nega- 
tive, and the exposure cannot be repeated, make three expo- 
sures as follows: The first exposure with time as computed; 
the second, with one-half the computed time; the third, with 
double the computed time. 

For less important cases, but where great uncertainty exists 
as to the proper time of exposure, proceed as above, but make 
only two exposures, the slowest and the fastest, omitting the 
computed time exposure. The latitude of the plate will give 
a satisfactory negative if the theoretically perfect time of 
exposure lies within very wide limits. 

An exposure should not be made in a fog, and in hazy 
weather only of nearby subjects. Good negatives may be 


TABLE I. COEFFICIENTS ‘A’ FOR PHOTOGRAPHIC EXPOSURES IN 
’ THE LATITUDE OF NEW YORE 


Hour of the Day 


Month : aes 

7 to 8or | 8to9 or | 9 tq 10 or |10 to 11 or Beier 

5to6 | 4to5 | B8to4 2to3 |49P.M. 
January-December...| +. 2 4 6 7 
February-November..| .. q 5 7 8 
March-October....... 2 5 6 8 12 
April-September...... 4 6 9 12 16 
May-August.. ....... 5 8 12 18 28 
June-JULY « cis eee kane 7 10 16 24 32 


made during a shower if the weather is otherwise clear. Gen- 
erally, if contrast in the negative is desired, underexpose; 
if definition in the shadows is wanted, overexpose. When 
in doubt, it is safer to overexpose. Stops number 64 or 128 
are excellent for general outdoor exposure; number 32 or 16, 
for indoor work. If it is desirable to emphasize a specific 
part of a machine, focus carefully with a large stop, and 
shorten the exposure to correspond with the stop. 

The following formulas and tables are based on normal 
light conditions and ordinary subjects. If either or both are 
abnormal, the operator must make allowance in the duration 
of exposure as, computed by coefficients from Tables I, Il and 
Til: 

TABLE II. WEATHER COEFFICIENTS B 
Clear, sunshiny weather 
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OWercast a DUGtOrUSMerGANn. c.f. stein veweree sic cices ccs 1.5 
Cloudy, dull day 2.0 
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TABLE III. SUBJECT COEFFICIENTS T 


Ce ee Y 
er 


QTCas ce. 2 CARY ES Guceo’ co Eng CARR SR ee Ree Stoves igay 
Machinery outdoors to give details in the shadows.... 2 
Machinery outdoors, general views..................-. uk 
Groups or portraits outdoors 1 
Buildings and nearby landscape af 

0 


Distant structures or landscape views 


S56) 6leim (6 © 87.6.6 S.9 0p 0 ee) 6 00) 8,6 6 9 0 
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Time Exposure 


Assume a stop suitable for the subject and call it H; then 
the seconds to expose will be 
HE XeB Gels 
———— = seconds exposure for an 7 stop. 
82 XA 
Bulb Exposure 

A “quick” bulb exposure is a time exposure of about 1/5 to 
1/4 second. To compute the number of the lens stop, use 
the formula: 

8xXA 
———-= stop for a “quick” bulb exposure, 

Haj ee UY 

* * * 

A non-shrinking alloy can, according to the Scientific Ameri- 
can, be made by melting together equal weights of tin and 
zine. The alloy is hard when a good grade of zinc is used. 
Two parts of bismuth by weight to 50 parts of tin and 50 
parts of zinc, will render the alloy very fluid and make it 


' possible to pour it at a lower temperature. 
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MILLING INDEX DIALS 


The charts shown in the accompanying illustrations, to- 
gether withthe following explanation, show how a rather 
complicated job of indexing was simplified to enable an 
operator who was familiar with only plain milling operation, 
to carry on the work. 

It will be observed by referring to the drawing of the 
dial, Fig. 1, that the index lines, notches and set-screw must 
be in a fixed relative position, An index plate with a 54-hole 
circle was selected, and the degrees between the notches and 
lines on the dial were reduced to turns and holes for each 
movement as follows: As it requires forty turns of the crank to 
make one complete turn of the work, there is, in this case, 
40 X 54—= 2,160 holes to one turn of the work, and a move- 
ment of one degree equals 2,160+360=6 holes. It is now 
only necessary to multiply the number of degrees given on 
the charts by six, to get the number of holes for each move- 
ment, and then divide by 54 to reduce the movement to turns 


NOTCHES 


Fig. 1. Index Dial in which Notches and Lines are to be milled 


of the crank and additional holes in the plate. For example, 
10 degrees X 6 =—60 holes, or 1 turn and 6 holes. 

The work of milling the index lines and the index notches 
was divided into two operations to avoid confusion, and two 
charts were made as shown in Figs, 2 and 8. The lines were 


tion to mill the first line, the cutter having been previously 
set central. Then by indexing, in the direction of the arrow, 
the required number of turns and holes for each successive 
cut as indicated on the chart for milling lines, it is a simple 


V CUTTER 


\1T. 
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Figs. 2 and 3. Charts for Milling the Lines and Notches 


matter to finish that operation, The work will then be in 
the original position. By referring to the chart for index- 
ing the notches, it is found that one of them is in line with the 
set-screw hole. As this point makes a convenient starting place 
for the second operation, the work is indexed one-quarter turn 
or 90 degrees by ten turns of the crank. This brings the work 
in the proper position for starting the first cut. Then, by 
indexing in the direction of the arrow, as shown by the chart 
in Fig. 3 for milling the notches, the second operation is 
finished, CheGane 


JIG FOR DRILLING AUTOMOBILE FRAMES 


A jig for drilling automobile frames is shown in the accom- 
panying engraving. This jig is designed for drilling the holes 
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Adjustable Jig for Drilling Automobile Frames 


miiled first, and in starting great care was exercised to get the 
center of the set-screw exactly on the horizontal center 
line, and to the right, as viewed from the hub end. Now by 
indexing ten degrees, or one turn and six holes, we are in posi- 


for the motor and transmission feet, dash anchor plate, radia- 
tor, clutch, and shifting yoke holes, all at one setting. The 
frames, when received, are riveted’ and have all the holes 
drilled, except the ones mentioned. 
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The jig, consists, principally, of two side members, A, made 
of % x 2% inch machinery steel; one cross member B, made 
of %4x7-inch machinery steel; and two cross members 0, 
made of 14%4-x9-inch machinery steel. The parts are put 
together with 5/16-inch rivets. The bracket D is riveted to 
the front cross member C and it holds the jig in the proper 
position lengthwise. The screw EH allows for adjustment. 
Bracket D is made of 114 x 2%4-inch 
machinery steel and it is riveted to 
the cross member C. The jig is cen- 
tered by the four adjusting rods shown 
at F; the points f bear against the 
inside of the sub-frame. Adjustment 
is made by hand-nuts G, right- and 
left-hand threads being employed. 
Four eccentric levers H, in conjunc- 
tion with the clamps shown at J, are 
used for securing the jig to the frame. 
After the various members were riv- 
eted together, the holes were laid out, 
drilled and fitted with hardened bush- 
ings. This jig proved to be light and 
accurate. 

After experimenting with various 
styles of drilling machinery, the writer found an elbow 
bracket drill to be the most convenient and rapid. 

Detroit, Mich. J. F. RicHMan. 
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SUPPORT FOR SHAFT WHEN BABBITTING 


An excellent support for a shaft when babbitting, which 
may be used afterward for lubricating purposes, is made by 
inserting pieces of rat- 
tan in two rows of holes 
drilled in the casting, as 
shown in the accompa- 
nying illustration. The 
holes should be about 14 
inch in diameter, and 
the rattan cut long 
enough to support the 
shaft in the proper 
position. Two holes A 
should also be drilled 
lengthwise of the bear- 
ing to connect the bot- 
toms of the holes in 
which the rattan pieces 
are inserted. The ends 
of these holes A are 
plugged as shown. After 
the babbitting is fin- 
ished, a hole B should 
be drilled across the 
bearing to connect the 
oil cup with the supply 
channels A. When the 
shaft is in place and in 
motion, it draws the oil through the rattan pieces which wear 
eventually and which are always in contact with both the 
shaft and the oil in the supply channel below. This feeding 
action is due to capillary attraction combined with gravity. 

S. C. SMITH. 
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Rattan Shaft Supports afterwards used 
for Lubricating 


BORING MILL INTERNAL GEAR REPAIR 


A 10-foot boring mill table with a broken internal gear is 
shown inverted in Fig. 1. This table is of cast iron, and the 
‘gear was cast integral with it. The breaking of this gear 
was caused by a broken tooth which jammed in the pinion, 
causing it to break out a section of the large gear at each 
revolution. As a new table would cost $385 in addition to a 
probable delay of several weeks, it was decided to repair the 
old one, and this was done in the following manner: A loco- 
motive tire was found that would finish approximately to the 
correct size, and there was also stock enough for an inner 
flange for bolting the finished gear to the faceplate. A 15- 
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inch Dill slotter with a table graduated into 360 degrees, was 
used to cut the teeth. As there were 120 teeth in the gear, 
the table was moved three degrees for each indexing. While 
the teeth were being cut, the tire was fastened to an old driv- 
ing wheel center, to which it had been fitted in the same man- 
ner as it was to be held in position on the boring mill table. 
A recess about 14 inch deep was turned in the wheel center, 
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Fig. 1. The Boring Mill Table with its Broken Gear 


and cap-screws were used to hold the work in place.. The 
wheel center was also turned out on the under side to fit down 
over the outside of the slotter table. A roughing and finishing 
tool of the proper shape for the teeth was made to fit the 
slotter tool-bar, and the whole job was completed at a labor 
cost of less than $35. While this gear would probably not 
suit our friends, Mr. Grant or Mr. Bilgram, still it is doing 
the work for which it was intended, and is a fairly good job. 
Battle Creek, Mich. M. H. WESTBROOK. 


SUGGESTION DEPARTMENT IN THE SHOP 


I would like to learn what the opinions of some of the 
readers of MACHINERY are on the merits and demerits of a 
suggestion department in shops, such as many stores and 
manutacturing concerns have, where prize money is paid to 
employes for suggestions submitted by them and adopted by 
the concern, that will be of value. I think that it is a good 


Fig. 2. New Gear being made from Old Locomotive Tire 


thing if good sense and judgment are exercised in submitting 
the suggestions; and if condueted properly, it is an important 
factor toward the goal of commercial supremacy. I know of 
a number of highly prosperous concerns who acknowledge that 
much of their success is due to the suggestions submitted by 
their employes through the suggestion department. 
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Encouragement to employes from a concern for suggestions 
induces men to take an interest in their work and in the 
welfare of their employer. The ability of each man whose 
support is.enlisted is also developed. Men engaged in a line 
of work day in and day out are often more likely to see the 
need of an improvement, than the foreman or superintendent. 

When a suggestion is submitted by an employe through the 
suggestion department, he and not the foreman receives the 
eredit for any improvement. A superintendent or foreman 
who is opposed to and refuses to accept or encourage sug- 
gestions from his men for improvements on a method or 
process, whether the suggestions come through a department 
or not, is, more than likely, impelled by jealousy and conceit 
and is burdened with an exaggerated sense of his own im- 
portance and ability. Obviously, such men should not be 
entrusted with important positions, as they are not qualified 
for the handling of men and the affairs of a concern. If a 
superintendent or foreman does not like to have it known 
that men under him can improve on his methods or system, it 
should spur him to so improve them that there will be no 
chance ow room for suggestions. 


Peoria, [11. ARTHUR Z. WOLGAMOT. 
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LOCATING WORK WHEN BORING IN THE 
MILLING MACHINE 


It often happens that accurate boring, drilling and reaming 
must be done on jigs, dies, fixtures, etc., in a milling machine, 
that cannot be relied on as to the accuracy of the measure- 
ment indicated by the ad- 
justing screw dials be- 
cause of lost motion be- 
tween the screw and the 
nut. By the following 
method, the most run- 
down milling machine can 
be used for such work, and 
accurate results secured. 

A jig-plate is  repre- 
sented in Fig. 1 that is to 
be drilled and bored for 
jig bushings as indicated. 
This will serve to illus- 
trate the method of set- 
ting work on a milling machine that cannot be relied 
on. It is assumed that the plate is finished on the edges, 
and that it is fastened to an angle-plate, which is se- 
cured to the table and set square with the spindle. A 
piece of cold rolled steel or brass is first fastened in the chuck 
(which is mounted on the spindle) and turned off to any 
diameter. This diameter should preferably be an even num- 
ber of thousandths to make the calculations which are to 
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Fig. 1. Jig-plate to be bored as 


indicated 
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Fig. 2. Turning Plug used for Setting Jig-plate 


follow, easier. The turning can be done either by holding 
the tool in the milling machine vise, as shown in Fig. 2, 
or by securing it to the carriage with clamps. In either 
case, the tool should be located near the end ‘of the table, 
so as to be out of the way when not in use. 
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After the piece in the chuck is trued, the table and knee 


is adjusted until the center of the spindle is in alignment with © 

the center of the first hole tc be machined. This setting of 
the jig-plate is accomplished by measuring with a mitrometer 
depth gage from the top and sides of the work to the turned 
plug as illustrated in Fig. 3. When taking these measurements, 


Fig. 3. Setting Jig-plate by measuring to Turned Plug with Depth Gage 


one-half the diameter of the plug in the chuck is, of course, 
deducted. When the plug is properly set, it is removed 
from the chuck and the first hole A is drilled and bored or 
reamed to its proper sjze. The plug is then again inserted 
in the chuck and trued with the tool. After which it is 
placed in alignment with the second hole B; this is done by 
inserting an accurately fitting plug-gage in hole A and measur- 
ing from this gage to the turned piece in the chuck with an 
outside micrometer as in Fig. 4. Allowance is, of course, 
again made for the radii of the two plugs. The horizontal 
measurement can be taken from the side of the work with a 
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Fig. 4. Obtaining Accurate Center-to-center Distance by the Use of 
Plugs and Micrometer 


depth gage as before. The plug is then removed and the hole 
drilled and bored to the proper size. 
adjustment, the plug is again inserted in the chuck and 
turned true; the table is then: moved vertically to a position 
midway between A and B, and then horizontally to the proper 
position for hole C as indicated by the depth gage from the 
side of the work. The location can be verified by measuring 
the center distances # with the micrometer. In a similar man- 
ner holes D, H, F and G@ are accurately located. 

If the proper allowances are made for the variation in the 
size of the plug, which, of course, is made smaller each time 
it is trued, and if no mistakes are made in the calculations, 
this method is very accurate. Care should be taken to have 
the gibs on all sides fairly tight at the beginning, and these 
should not be tightened after each consecutive alignment 
as this generally throws the work out a few thousandths. If 
the reductions in the size of the plug, each time it is turned, 
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are confusing, separate pieces can be cut off and trued up to 

one side. If the center distances x are not given, it is, of 

course, far more convenient to make all the geometric calcula- 

tions before starting to work. L. E. KRAMER. 
Newark, N. J. 


MECHANICS’ STETHOSCOPE OR SOUND 
TRANSMITTER 


The engraving shows how a simple stethoscope or sound 
transmitter is made. Its use is adapted to small work and 
particularly to bench lathe boring, grinding or lapping. It 
is composed of a piece of 14-inch rubber tubing with a hard 
rubber ear-piece and a conical brass cup with a thin steel 
disk for a diaphragm soldered to the large end. In addition, 
there is a spring clip fastened to the diaphragm with a screw. 
Suppose a small hole 0.015 inch in diameter is to be lapped; 
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Simple Instrument for Transmitting Sound 


then the spring clip on the diaphragm is slipped on the out- 
side of the spindle bearing in which the-lap is being used, 
and as soon as the lap is set in motion and adjusted, the 
finest touch can be detected with this instrument. I have 
seen many mechanics use the cover of a round tin box with 
a wire rod soldered to it. This transmits the sound fairly 
well, but the operator must hold his head in one position to 
listen, whereas the instrument shown in the sketch, because 
of the rubber tube, allows the operator to hear and also move 
s0 he can see what he is doing. A. J. DELILLE. 
Elgin, [1]. 


ADJUSTMENT FOR AUTOMATIC CENTER 
PUNCH 
The following article describes an adjustment which may 
be fitted to a Brown & Sharpe plain automatic center punch. 
The advantages claimed for it are, a wider range of adjust- 
ment and the absence of projecting nuts on the ends of the 
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Machinery,N.Y. 
Parts for Making a Plain Automatic Center Punch Adjustable 


punch. Its range of adjustment is from the full stroke of the 
punch down to no movement at all, as the release of the 
striking block is made adjustable, instead of the compression, 
on the spring. 

At the top of the accompanying engraving the punch is 
shown assembled, and I do not think that it loses any of its 
Neatness by the addition made to it. Parts A, B, and OC are 
the extra parts required. The handle D is turned down on 
the end as shown, and two slots are cut through. Two slots 
of the same size are also cut in thimble Z, so that when it is 
in position inside the handle, these slots are in line. Knurled 
sleeve A is bored to fit over the end of handle D, and it is 
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threaded inside, 16 threads per inch, V-thread. A nice smooth 
thread is required. Collars B, of which two are needed, are 
merely to keep sleeve A from screwing up on the knurled 
handle, as the shoulder is so small. Part OC is made a nice 
sliding fit inside of thimble H, and the two projections pass 
through the slots in H and D. The ends of these projections 
are bevelled to fit the thread inside of A, so that, when the 
parts are assembled, and the sleeve A, which is fixed endways, 
is revolved, the part C moves up or down inside of H. The 
bore of part C is the same as the bore of the inside flange on 
thimble #£, this flange releasing the striking block. It is 
obvious that by revolving sleeve A until part C is at the bot- 
tom, the center punch is practically solid. When part C is at 
the top, the stroke is practically the same as in the plain 
center, punch, and any. stroke between these limits can be 
obtained. Toot IN: 


SPECIAL BORING TOOL 


We ran up against a snag at cne time which made it neces- 
sary to design a special boring head and tool, and as the tool 
worked so satisfactorily I consider it entitled to a brief 
description in MACHINERY. This special tool was made neces- 
sary by a cored bearing which had to be bored, as there was 
no room around the shaft for babbitt. This shaft was fixed 
so that we could not get an end movement (or feed), and 
the bearing was also fixed, but we could drive the shaft by 
power when it was applied. 
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Special Boring Head and Tool 


The accompanying illustration shows the construction of 
the special boring head used. It was made as cheaply as 
possible, and the parts were obtained from every available 
source. The worm A was taken from an old S-wrench, and 
the body C was made from a piece of scrap shafting. The 
cavity in which the worm A and wormwheel B were inserted, 
was cut with an end mill of practically the same diameter as 
the worm. This wormwheel was also made from a piece of 
scrap shaft, cut the right length to fit into the chamber. The 
teeth were formed by driving pieces of drill rod into holes 
drilled for the purpose. The part D is an eight-pointed star 
wheel, which was used for feeding the bar at each revolution of 
the shaft. The rack H was made from a piece of common key 
stock, of a size to fill the spline which happened to be in the 
shaft. The boring tool F was inserted in a hole in the end of 
the rack, and secured with a headless set-screw which allowed 
for adjustment. After the job was finished, it was found 
that by making two sets of brackets to support the ends of a 
permanent bar which was made to suit the head Q, this tool 
could be used in many an out-of-the-way place, especially om 
repair work. H. E. Woop. 

Newark, N. J. 

MAKING ACCURATE AUTOMOBILE ENGINE 

PISTONS 


In a large shop that was turning out a great number of 
automobile parts on contract, they had trouble in getting accu- 
rately finished pistons, and after trying several different plans, 
the following was found to be most satisfactory. 

Fig. 1 represents a chuck which is made of two gray iron 
parts; namely, the body A and the closing ring B. The body 
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was screwed on the spindle of an engine lathe by a spanner 
wrench which engaged the holes ©. Fig 2 represents the 
finished piston. These pistons after having been entirely 
machined, except grinding, were placed in this chuck and 
a fine finish cut was taken in the mouth. When the piston 
was placed in the chuck, closing ring B was screwed tight 
by a spanner wrench which engaged holes D. The ring being 
a good fit at H, remained true when drawn back by the 
threads; and as the chuck body A was beveled to match the 
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Fig. 1. Chuck for Holding Pistons while Boring Mouth 


closing ring and saw-divided at H# into three equal parts, it 
closed tightly on the piston and held it true so that the finish 
cut was true to the outside of the piston. 

The cross bore in pistons which had previously been ma- 
chined in a jig that fitted the outside diameter of the piston 
was, therefore, at right angles to the finished outside. Thus 
the cross bore, the mouth bore, and the outside diameter were 
made exactly true to each other. This much being accom- 
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Fig. 2. Automobile Engine Piston 


plished, the finish grinding was made perfect by the mandrel 
shown in Fig. 3. This consists of a finished forging J, a pin 
kK, that is a close fit in the cross bore of the piston and in 
forging J, and a cylindrical part ZL that is fitted accurately 
to the forging J and that also is a close fit at O in the finished 
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mouth of the pistor. By tightening nut M, shoulder P igs 4 i 
brought square against the end of the piston. It is now evi- 
dent that with the piston center on one center of the grinder, _ 
and the centered end of forging J on the other grinder center, _ 
with pin W acting as a driver, that an accurately ground pis- ; 
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Fig. 3. Mandrel on which Pistons are held while being ground 


ton would be the result. We found this method a little slower * 
than some others, but the extreme accuracy obtained and 4 
the small number of pistons rejected by the inspectors, made 3 a 
the gain all in favor of -the fixture. 

JIG AND Too. DESIGNER. 


HANDY SET OF CLAMPS 


We had some work to clamp in a drill jig, and as the ordi- 7 
nary C-clamp required too much time to operate, the type of — 
clamp shown in the accompanying illustration was designed. — 
A common squared-head cap-screw with a dog point is used to — 
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tighten the clamp after the movable side is swung into place. a 
A %-inch pin, 3 inches long, passes through the head of the ~ 
clamping screw, which makes it unnecessary to use a wrench ~ 
for tightening. The swinging side of the clamp. is pivoted to — 


the main part by a pin which passes through a hinge fitting, a ; 


as shown. Dimensions for four different sizes of clamps of this — 
type are given in the table below the engraving. These clamps 4 
are very convenient, quick-acting, and they may be used for — 


many purposes. 
KH PeArn 


ns 


DEEP HOLH CALIPERS 


In response to the editor’s request, in the December num- — 
ber, for descriptions of deep hole calipers, I submit the fol- 
lowing and the accompanying sketch, as a possible solution of F 
“J. W. M.’s” problem. Fig. 1 represents a point or inside cali- 4 
per similar to those used in the U. 8. arsenals on large gun ~ 
work. The body of the caliper or “stick,” as it is called in 
the shop, is made of a piece of wood, and the points A are : 
made from wood screws, the heads being cut off and the body 


January, 1910 


turned down as shown. Two flat places are filed on each 
point so that a wrench may be applied to adjust the points 
in or out for any required size within its limits. These sticks 
have many advantages over the usual methods of obtaining 
inside measurements: They are easily adjusted to outside 


micrometers or verniers and it is only a few minutes’ work 
to make one of any desired length; the wood acts as an insu- 
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Figs.land 2, Inside Caliper and Same Tool with Handles for Deep-hole Work 
° 


lation from the heat of the hand and furnishes a convenient 
place on which to mark the size to which-it has been or is 
to be set in the inspection department. Fig. 2 shows how I 
would rig up one of these sticks to caliper the size at the 
bottom of a deep hole such as J. W. M. mentions, and with 
it I believe it would be an easy matter to ascertain the size 
within 0.00025 providing, of course, an outside micrometer of 
the required size is convenient. However, if the pieces are 
to be measured in large quantities, a star gage would be much 
quicker. T. Covey. 


DEEP HOLE CALIPERS 


Through the “How and Why” page of the December, 1909, 
number of MacHinery, J. W. M. asks for the best means of 
accurately determining the size at the bottom of a bore 
approximately 4 inches in diameter and 12 feet long. The 
best and cheapest way of measuring the diameter that I know 
of, is to take two wood screws, cut off the heads, point them, 
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Improved Deep-hole Caliper 


file a flat on each side of the body so that they can be turned 
with a wrench, and screw one in each end of a piece of wood 
A about 3% inch square by 3 inches long. A wooden handle 
B of the required length should be attached to the center 
of the cross-piece A, thus forming a T. The flats on the 
screws make it easy to adjust them in or out until they are 
set to the diameter of the work. Of course, the caliper must 
be withdrawn each time an adjustment is made. 
Poughkeepsie, N. Y. GEORGE H. DESROCHERS. 


CENTERING A SHAFT WITH A MILLING 
CUTTER 

The method of centering a shaft with a milling cutter when 
key-seating, described by Mr. H. E. Wood in the October num- 
ber, is a very good one, and one that I have used many times. 
It is also a good way of centering work with the cutter when 
milling spirals. By this method the centers can be set cen- 
tral with the cutter before swinging the table to the angle of 
the spiral. Another good method of centering the cutter when 
milling spirals, is to set the pointer of a surface gage to the 
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height of the center, and then scribe a line across the end 
of the work, which is then indexed a quarter turn so as to 
bring the scribed line in a vertical position. The cutter may 
then be set with reference to this line. Still another method 
I often use when key-seating is as follows: The shaft is first 
adjusted so as to bring it within a few thousandths of being 
against the side of the cutter; then, if the cutter runs out 
laterally, it can easily be detected by sighting down over it 
while it is revolving. With the cross feed, the shaft is then 
set so that it just touches the side of the cutter. If the latter 
runs out of true, that part which is midway between the two 
points that run out the most should be set against the shaft. 
The dial on the screw is then set to zero; the table is locked, 
and the shaft is moved in a distance equal to one-half its diam- 
eter. The side of the cutter will then be in the same vertical 
plane as the center of the shaft. The dial may then be again 
set to zero so that the work may be moved a distance equal 
to one-half the cutter width. The shaft will then be exactly 
central with the cutter. ARTHUR Z. WOLGAMOT. 
Peoria, Ill. 


CLEANING AUTOMOBILES 


As aforeman and mechanic in the automobile industry, I have 
been called upon many times to repair very dirty machines, 
a job which is sometimes annoying to the men. The device 
shown in the accompanying illustration has been found very 
effective for removing the dirt from automobiles, and it doubt- 


Air and Gasoline Nozzle used for Cleaning Automobiles 


less would prove useful in connection with other work, This 
device consists of an air and gasoline nozzle, which is made 
of two pieces of tubing about fifteen inches in length. The 
sizes of these tubes are % and 4, inch for the air and gaso- 
line, respectively. Care should be taken to make the end of 
the gasoline pipe come exactly central with the air outlet, as 
shown in the illustration. By means of hose, one nozzle is 
connected with the compressed air and the other to a gasoline 
can. A valve can be placed on the gasoline pipe to regulate 
the amount of gasoline to be used. With a heavy air pressure, 
one gallon of gasoline will clean an entire automobile very 
effectively in an hour or so, and better than by any other 
method known to the writer. J. B. Kemp. 
Indianapolis, Ind. 


DIE FOR REDUCING MAGNETO CABLE ENDS 


A handy fixture is shown below, which the writer had 
occasion to use for re-forming the spark-plug end of magneto 
cables used on automobile engines, Magnetos with cables were 
bought from one company, and after some time a change 
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Figs. 1 to 4. Die for Reducing Spark-plug End of Magneto Cable 
and Sample of Work 
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was made in the cables and it was found that the new cables 
were 1/16 inch smaller in diameter. As a result, the terminal 
for the spark-plug end of the cable was too large and scraping 
this piece was out of the question, as this would involve 
considerable delay, which at the time could not be tolerated. 
In Fig. 1 is shown the cable end, the diameter D, being, as 
before stated, 1/16 inch larger than required. Fig. 3 shows the 
die for reducing the diameter. This die was split in order 
to be able to place the work into it. The part A of the die was 
pivoted on the pins B which were fastened into the half of 
the die marked #. The other half of the die was held by the 
eccentric which pivoted in A, the pins C locating this half. 
Fig. 4 shows the punch, and Fig. 2, a guide for the punch. 
This work was done by a boy, in a small hand press. After 
the piece was forced through the die and reduced, it was 
trimmed on the end, this being necessary because of the re- 
drawing of the metal. 


St. Louis, Mo. C. T. SCHAEFER. 


EFFICIENT TYPES OF MILLING FIXTURES 


With reference to W. A. Sawyer’s “Efficient Type of Milling 
Fixture,” illustrated and described in the October number of 
MACHINERY, in the Letters Upon Practical Subjects depart- 
ment, I would like to offer a little friendly criticism. I con- 
sider that there are at least three weak points in the design, 
viz., (1) Work is not properly clamped. (2) Fixture is hard 
to keep clean. (3) Fixture is slow to operate. 

To prove the claims—First, the work is clamped on one 
side of the cutter only and there is nothing to prevent the cut- 
ter from lifting the unsupported side at the beginning of the 
cut, unless the operator is very careful in advancing the work 
to the cutter. Again, if the work is not of a uniform thick- 
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Fig. 1. Pieces of Different Thicknesses held by a T-clamp 


ness, one piece will be clamped close to the cutter while the 
other is clamped at some distance from it. The engraving 
Fig. 1 will serve to illustrate this. 

Second, to clean the fixture it must be taken apart, and 
this the writer considers a bad feature in fixture design, 
unless the construction is very simple. Any one studying 
Mr. Sawyer’s design and noting the number of moves re- 
quired to clean the fixture, will admit that the time required 
for cleaning is long compared with the time required to per- 
form the cutting operation. I am, of course, assuming that 
Mr. Sawyer’s sketch is proportional. The clearance slot for 
the pin C is unprotected from chips during the cleaning oper- 
ation, and, in time, would become choked up. The foregoing 
objections would also apply to the third weak point, since it 
cuts down the output. It would be interesting to know what 
the latter would be per hour. 

If a reliable vise is available, a pair of vise jaws could be 
made similar to Fig. 3 which would perform the operation 
satisfactorily. Jaw A, which is stationary, supports the work 
to within 1/32 of an inch of its width. B is a plain jaw. A 
slight angle of about % degree is given to the faces of both 
jaws to insure the work being held securely at the upper 
edge. A slight clearance check or groove is cut at OC. D is 
a sliding pin which is an easy fit in both jaws. Into this 
pin is inserted pin H which locates the work. This pin is 
free to slide in jaw A, while slot F is protected from chips 
by means of a sheet metal piece G, which is dovetailed into 
A and slides with pin #. Clearance cuts J assist in lifting 
the work from the jaw. Lining pins H, which are driven into 
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jaw B and slide in jaw A, prevent any lifting effect when 
tightening the vise. 

It will readily be seen that a design of this type will em- 
body what the writer considers the five most important fea- 
tures in fixture design, viz: Simplicity, efficiency of clamping 
device, ease with which it is cleaned, quickness of operation, 
and durability. A design such as is suggested would not 
cost more than 25 per cent of the cost of Mr. Sawyer’s 


fixture, and while it is only a single fixture, there is very 


little time saved in making it multiple, as the cut is com- 
paratively short and shallow and the time saved by being 
able to remove work and brush away chips quickly will more 
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Figs. 2 and 3. Work and Fixture for Holding it while Groove “K” is | 
being milled Square with Edge ‘“‘L” and Central with Hole ‘“M” 


than counterbalance the advantage of milling two pieces at 


once; thus the output would be greater than with a fixture of 


Mr. Sawyer’s design. 

If a suitable vise is not available, a special vise with cam 
movement could be made at small cost to take a pair of jaws 
of the above type. The jaws can also be case-hardened and 
ground, thus adding greatly to their life. Where conditions 
will warrant the expense, and the output is increased, speciai 
fixtures are often advisable. Nevertheless there are many 
cases like the foregoing, where vise jaws will not only be 
cheaper but better in other ways. 


Montreal, Canada. IRWIN JENKINSON. 


TURNING A BICYCLE FORK 


As the fork of my bicycle was broken, I tried one from an 
old wheel to see how it would fit, and found that it was suit- 
able in every respect except the length of the stem, which 
needed to be cut off at A and be re-threaded. This work was 
done without difficulty by the following method: A block of 


Bicycle Fork with Block fitted between Tines to permit turning in the Lathe 


wood B.was fitted in between the tines of the fork and was 
held rigidly by a bolt which passed through the tines and 
block. It was further secured by wire nails driven in at 0. 
The fork was then placed in the lathe, the block of wood giv- 
ing a good center for the live center of the lathe. After the 
steady-rest was placed at D the stem was easily cut off. The 
steady-rest was then changed to position H, the end of the 
work was supported by the dead center, and the thread cut, 
thus completing the job. STEPHEN COURTER. 
Paterson, N. J. 
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NEW MACHINERY AND TOOLS 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP 


COLBURN “NEW MODEL” BORING AND The Main Spindle and Drive 
TURNING MILLS Figs. 3 and 4 show clearly the construction of the spindle 

The Colburn Machine Tool Co., of Franklin, Pa., has devel- and the table drive. The spindle A has a massive angular 
oped a line of boring and turning mills, which we herewith thrust bearing which makes it self-centering. This, in con- 
junction with the two large cylindrical bearings D, 
effectually resists vertical, angular and _ horizontal 
strains. All these surfaces are lubricated from a com- 
mon supply, this being the oil bath in which the angu- 
lar bearing revolves. The lubricant is kept at the 
i proper height by the oil gage and filler at the side of 
ALBURN Wins the base, connected to the spindle bearing by piping 
FRANKUIN. PAS ¥ i OR ; as shown in Fig. 3. The constant flow of oil along the 

eee TAR < . ie : conical thrust surface of A is maintained by the motion 
ieee of the spindle. The lower part of the bearing is im- 
mersed in the reservoir of oil B, which is carried up- 
ward to the outer edge of the bearing and into the 
annular channel there, from which it is returned 
through suitable grooves to B again. By this means 
the bearing is automatically flushed, and the oil flows 
over into the cylindrical bearings. A circular safety 
pad of felt H contains enough oil to keep the cylindri- 
cal bearings D from becoming dry, even if the supply- 
ing of the reservoir is nezlected for a long time. 

The table is driven by a spur gear F' of large diam- 
eter, attached directly to it. No lifting tendency is 
possible with this ‘style of drive. As shown in Fig. 3, 
an internal gear is used on the 60- and 72-inch mills, 
while an external gear, as shown in Fig. 4, is used on 
the three smaller sizes. The table pinion G is mounted 
on a vertical shaft, which is oiled by a suitable reser- 
voir and wicking as shown. In this case, as in the 
other important bearings, care is taken to provide a 
design which will give satisfactory lubrication, even 
though the oiler neglects the machine for continued 
periods. 


The Speed Changing and Controlling Mechanism 

The drive is by means of 5-step cone pulleys of large 
dimensions connected through a speed or back-gear 
Sree ee ene eee one oll Boring: Mit box with the horizontal shaft carrying bevel gears 


illustrate and describe. The name “New Model” is 
used to designate this design. In its general lines it 
does not differ from the older designs of the same 
builders but there have been important improvements 
in detail made throughout which materially increase 
its convenience and capacity. There are five sizes in 
the entire line, these being 42-, 48-, 50-, 60- and 72-inch 
swing, respectively. Practically the same features 
are incorporated in all the sizes, and a description 
of any one size applies to the rest. The illustrations 
here shown are mostly taken from the 60-inch ma- 
chine. 

The main framework of the machine is of stand- 
ard construction as may be seen from the illustrations. 
The parts have been carefully designed to permit the 
taking of heavy cuts without vibration or deflections. 
The cross-rail, in particular, has been strengthened, 
having been given a heavy arched box section which 
is exceedingly rigid. The saddles have unusually lib- 
eral bearing surfaces on the cross-rail, with adjust- 
able taper gibs to compensate for wear. The swiv- 
els, which are of large diameter and ample bearing 
area, are provided with an angular adjustment by 
means of a worm and gear, which also acts as a posi- 
tive locking device making it impossible for the heads 
to accidentally fall over sideways when the clamping 
bolts are released. The ram (see A, Fig. 9) is very 
massive and has a steel rack set into its side. The 
cored opening is extended all the way to the top so 
that extra long boring-bars can be used. Clearance 
is provided to permit the rams to be raised within 


Fig. 2. Rear View of “New Model” Boring Mill, showing Main Drive Controlling 
the guides. s Handles, Levers, etc. 
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meshing with the vertical table pinion shaft shown in Fig. 4. 
‘The driving arrangement is best shown in Fig. 2, while details 
of the back-gear mechanism and the speed box are shown in 
Fig. 5. A belt shifter is shown which is simple, effective and 
easily operated, and avoids the necessity of the complicated 
mechanism and multiplicity of parts used on many geared 
speed-changing arrangements. By means of lever H (see Fig. 
2) controlling belt shifters J, J, the belt can be changed from 


Fig. 8. Details, showing Construction of the Spindle Bearing and Internal Gear 


Drive used on the 60- and 72-inch Mills 


one step of the cone pulley to another with great rapidity and 
without any injury to the belt. In actual operation the change 
for the entire range of speeds given by the 5 steps in the cone 
pulleys has been obtained in eight seconds, going from the 
slowest to the fastest step and back again, and stopping 
momentarily at each speed. 

The countershaft is attached directly to the upper parts 
of the housings by means of brackets having ring oiled bear- 
ings. It thus becomes a part of the machine itself. It 
carries the upper cone pulley and tight and loose pulleys. 
The loose pulley is provided with bronze bushings and is 
made smaller than the tight pulley, so that the strain of 
the belt is removed when the machine is not running. The 
machine maybe controlled from either side of the mill by 
means of a horizontal rod connected with the shifter, having 
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Fig. 4. Construction of the Taper Spindle Bearing and Provision for Oiling 


a spade handle at each end. One of these handles is shown 
at M in Fig. 2. 

The cone pulley is mounted on the driving shaft of the gear 
box, as shown in Fig. 2. This mechanism takes the place 
of the back-gearing ordinarily used. The speed change is 
made by gears and clutches which are constantly immersed 
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in a bath of oil. The slow speed is thrown out and in by 
means of lever Z, conveniently located at the side of the 
machine. This, with the five-step cone pulley, gives 10 speeds, 
all in geometrical progression. ; 

The speed box, when assembled, is oiltight, and the proper 
height of oil is shown at all times by the glass gage and 
oil filler on the outside. All the bearings are bushed with 
phosphor-bronze and are provided with ring oilers for addi- 
tional protection. The oil runs into the oil box from 
the main reservoir. By removing the single plug 
under the oil feed cup, the entire box can be drained 
dry. At any time it is necessary to make repairs the 
mechanism can be removed from the machine in its 
entirety, so that every part is accessible. 

A brake is furnished which enables the operator to 
stop the machine with the table in any desired posi- 
tion. It is operated by a foot-treadle placed within 
easy reach on the working side of the machine. This 
brake, as shown at B in Fig. 9, is provided with taper 
friction surfaces, formed with hard maple shoes and 
wedges. It is applied to the inside of the cone pulley, 
as seen at 7 in Fig. 2. The conical type of friction 
prevents any distortion of the bearings; since it is 
operated directly on the prime mover, all shock and 
jar is eliminated and the braking effect is practically 
instantaneous. 

The Feed Mechanism 

The feeding mechanism for each head is contained 
in a separate case, one on each side of the mill, per- 
mitting each to work independently of the other. By 
turning the hand-wheel LZ one revolution, five changes 
of feed are obtained. The further movement of the 
multiplying lever, projecting from the front of the 
gear-box in Figs. 1 and 3, permits hand-wheel ZL to be 
revolved and gives five more changes, making ten in all. The 
vertical feed shaft K, extending upward to the feed case, en- 
gages the mechanism on each end of the rail, which conveys 


Fig. 5. Speed Box, showing Enclosed Mechanism and Ring Oiling Bearings 


motion to the horizontal rods and screws in the cross-rail 
operating the heads horizontally, and vertically. The usual 
slip gears on the ends of the rods and screws are eliminated, 
and quick-adjusting positive clutches are substituted (see D 
in Fig. 9). This enables the operator to instantly change the 
feed from vertical to horizontal and vice versa. 

Hither feed can be ,reverséd by lever O at each end of the 
rail which controls a clutch playing between a set of revers- 
ing bevel gears in box P. These gears are connected with 
the feed shafts through a safety shear pin device shown at 
Q in Fig. 2, and in detail in Fig. 6. At the left of the latter 
engraving it is shown in position, while at the right it is 
shown taken apart. The connecting shaft is made in two 
sections with little couplings on their ends, adjoining each 
other. The motion is transmitted from the driving member 
to the driven one by a small pin passing through each flange 
of the coupling. Any abnormal strain on the feeding mech- 
anism in excess of that necessary on the heaviest cuts will 
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shear this pin off, and thus protect the mechanism from 
breakage. 

When a pin shears, one-half of the coupling is turned half 
around until the slots are opposite the broken pins, which are 
then readily removed as shown at the right of Fig. 6. The 
couplings are then turned until the holes are in line again, 
when a new pin is inserted and the mill is ready to run. 
The whole operation of taking out the old pin and putting 
in a new one only takes a few seconds. There is nothing 
to adjust or to get out of order in the device. A supply of 
pins is sent out with each machine, but in case these are 
exhausted, new ones can be readily obtained, as they are 
made from the ordinary wire nails found around any shop. 

Power Rapid Traverse 

An important feature of this machine relates to the con- 
struction of the power rapid traverse. This is provided for all 
the movements of the tools, whether in a horizontal, vertical 
or angular direction. It is obtained from the same vertical 


Fig. 6. The Safety Shear Pin Device for Protecting the Feed Mechanism, 
showing Ease of Replacing Shearing Pin 

shaft K as the feed, and is controlled by the vertical lever 
N (see Fig. 2) at the side of the feed-box. This lever has 
two operating positions—either pulled’ in or pushed back. 
The regular gear feed is always engaged when the lever is 
in the back position, and if the feed is thrown in, the tool 
will then move in the direction determined by the position 
of the feed reverse lever O at the end of the cross-rail. On 
the other hand, the rapid traverse is always engaged and the 
gear feed is thrown out when the lever is in the forward 
position, and the tool will then travel rapidly in the opposite 
direction from that given by the gear feed. 

lt may take a, word or two of explanation to show the 
advantage of this construction. It makes it impossible for 
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Fig. 7. Rear View of Saddle for Swivel Head, showing Large Diameter of 
Rods and Screws and the Fine Adjusting Collars for the Tool Movements 


the operator to throw in the rapid traverse the wrong way, 
and thus avoids all chance of accident. For illustration, sup- 
pose the tool is feeding horizontally along the rail, taking 
a facing cut on a piece of work. Having reached the end 
of the cut, say with the tool up against the shoulder, the 
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operator desires to disengage the feed and return the tool 
to the starting point again for a finishing cut. He simply 
pulls the rapid traverse lever forward. No mental effort is 
required, and he does not have to stop to think for a second 
which way to pull it, as there is only one direction in which 
it can be moved. It makes no difference whether the tool 


* g 
MAUnine RY; 


ie a ti 


Fig. 8. Method of Making Minute Adjustments, which permits Close 
Observation of the Tool at the Same Time 


is feeding to the right or to the left horizontally, or up and 
down vertically, the same lever controls the feed and rapid 
traverse in every case, and pulling the iever always throws 
the gear feed out and the rapid traverse in, at the same time 
reversing the direction of the travel of the tool. The rapid 
movement is obtained from the shaft at the top of the machine 
through vertical cones having cork inserts, of which one is 
shown at R in Fig. 2, and in detail at C in Fig. 9. This con- 


Fig. 9. Various Details. A—Ram. B—Brake Cone with Maple Shoes Treated 
with Paraffine. C—Cork Insert Clutch Member for Rapid Traverse. D—Quick- 
adjusting Clutch for Controlling Cross and Down Feeds 


struction, which has proved its ‘value in automobile design, 
does away with the necessity for flooded lubrication at this 
point. ; 

The fine adjusting collar construction illustrated in Figs. 
7 and 8, in connection with the rapid traverse just described, 
does away with the necessity for hand-cranking, although, of 
course, the ends of the shafts and screws in the cross-rail are 
squared so that a crank can be used in an emergency, or 
whenever the operator prefers. To permit the fine adjust- 
ment which the rapid traverse does not give, it has usually 
been necessary to go to the end of the cross-rail and use the 
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crank-handle, In this design, however, both the feed-screws 
and the rods in the cross-rail are splined and each has a 
capstan collar fitted thereto with keys, and free to slide on 
them. By turning the capstan collars with a small lever 
furnished for this purpose, the rods and screws are turned 
also. 

The operator can stand close to his work, as shown in 
Fig. 8, and by placing the capstan collars in the most con- 
venient position, he can make fine adjustments of the tools 
in any direction without having to go to the end of the rail 
where he could not readily observe the movement of the tool 
point. When the heads are moved to the extreme outer 
position on the cross-rail, these collars do not in any way 
interfere, as is apparent in Fig. 1, so that it is not necessary 
to make the rails any longer for the sake of having the fine 
adjustment. 


Attachments and Extra Equipment 


Another attachment not shown here, is provided for thread 
cutting. When this is used, the feed change wheel LZ is 
set to a predetermined point at which the table and vertical 
feed shaft revolve in unison. A single tooth clutch, con- 
nected with the rapid traverse lever N, is used for returning 
the tool quickly to its starting point: and when this is again 
thrown in to connect the mechanism for threading, the tool 
must always catch the thread. This is the familiar con- 
struction used on certain types of engine lathes in which 
the lead-screw and not the work is reversed for thread cut- 
ting. While the gear connection for threading is not fur- 
nished regularly it can be put on at any time. It is attached 
to the bracket at the end of the cross-rail, always on the 
right-hand head. The change gears provided allow all threads 
to be cut between 2 and 14 per inch. For drum scoring, spetial 


Fig. 10. Constant-speed Motor-drive for Colburn “New Model” 
Boring Mills 


arrangements are made which allow leads as coarse as one 
turn in 2 inches to be cut with the same facility as for the 
finer pitches. ' 

The self-contained countershaft construction described in 
the beginning of the article particularly adapts the machine 
to motor-drive. The 5-step cone, mechanical belt shifter and 
the speed box, furnish a wide range of speed changes so that 
a constant speed motor is recommended. The motor is 
mounted, as shown in Fig. 10, on a bracket in the rear, and 
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is belted to a pulley on the countershaft. In order to enable 
the operator to stop or start the mill without stopping the 
motor, a clutch pulley replaces the regular tight and loose 
pulleys, and is operated by the same levers, with handles M 
(see Fig. 2) on both sides of the mill. 

All the various features of design thus described apply to 
the whole line from the 42-inch to the 72-inch swing. There 
are some slight changes in the smaller sizes. As explained in 
connection with Figs. 3 and 4, for instance, an external spur 


Fig. 11. The 42-inch Machine, showing Alternative Form of Feed Box 
and Turret on the Right-hand Head 


gear is used for the table drive on the smaller sizes in place 


of an internal gear. Besides this the feed box is of different 
design on the 42-inch mill, as shown in Fig. 11. This change 
was made for the sake of securing compactness and to pre- 
vent the gear-box from extending out beyond the ends of the 
cross-rail where it would interfere with the movements of 
the operator. Turrets will be provided for the right-hand 
head, in the three smaller sizes if required by the purchaser. 
One of these is also shown in Fig, 11. 


COX PIPE AND TUBE BENDING MACHINES 


A series of pipe and tube bending machines is being 
brought out by J. Fillmore Cox & Co., Bayonne, N. J. These ma- 
chines, of which one known as ‘‘Gem—Type B-No., 2” pipe and 
tube bending machine is shown in the illustration, embodying 
several interesting features, of which the most important is 
that the machirfe is capable of bending pipe and tubing cold,. 
without the use of an inner filling, to any desired shape with- 
out injury to the metal in the pipe. Machines are being built 
that will take sizes from %-inch tube up to the largest size 
which is likely to be required to be bent. The machine is, in 
many respects, a radical departure from previous designs of 
pipe bending machines, and in view of the rather crude and 
expensive methods and devices used in many places for bending 
pipe, it will undoubtedly prove of value to manufacturers who 
have a great deal of pipe bending to do. When bending pipes, 
a special collapsible plug is used in connection with a pat- 
ented flexible chain operating the mandrel. The pipe is bent 
around rollers with specially shaped grooves, and levers are 
provided for certain operations with graduated adjustment 
for setting the bending rollers, so that certain predetermined 
bends will be produced. 

The machine is gear-driven, and a “twin pinion” system of 
gearing has been incorporated which prevents any possible 
chance of backlash or lost motion, so that at all times a 
steady power is obtained, which is not generally possible witb 
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other methods. An automatic stop arrangement is provided 
by means of which it is possible to obtain exact duplications 
of bends. A safety stop is also provided for the power mech- 
anism. The main vertical shaft has been made ‘of heavy 
dimensions so as to be able to easily withstand the heavy 
stresses to which it is subjected when in operation. In cases 
where a great number of pipes are to be bent in the same 
way, they may be cut to the same length and placed in a 


Pipe Bending Machine, built by J. Fillmore Cox & Co., Bayonne, N. J. 


magazine attachment from which they are fed gradually to 
the working mechanism. Radial bends, for instance, may 
be automatically made when the magazine attachment is pro- 
vided. Such bends as a conical helix and regular helical coils 
may be performed on this machine by the use of special 
attachments. Outside of its application to the bending of 
pipes, the machine may also be used for other kinds of bend- 
ing, such as the bending of steel rails, angle irons and other 
structural shapes. 


ROCKFORD MULTIPLE SPINDLE DRILLS 


We have previously described the sensitive drills both of 
the floor and bench types made by the Rockford Lathe & Drill 


Fig. 1. 


Rockford Three-spindle Bench Drill, showing Use of Tilting 
Table and Adjustable Gage 


Co., of Rockford, Ill. Both of these machines can now be fur- 
nished in the multiple spindle type as shown herewith. All 
the advantages of the single spindle machines are retained 
and a number of new features of design are added. 

Fig. 2 shows the floor type of multiple spindle drill. The 
single spindle machine was first illustrated and described in 
the June, 1908, number of Macuinery, under the old firm 
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name of “Rockford Machine & Shuttle Co. As may be seen, 
the tool is provided with a substantial base and column, carry- 
ing, in the case shown, four spindle heads. It will be fur- 
nished as a two- or three-spindle machine when desired. 
Among the points that should be noticed is the self-contained 
countershaft with tight and loose pulley and convenient belt 
shifter. The work-table is adjustable for height, being coun- 
terbalanced inside the column. Another important improve- 
ment consists in mounting this table on a three-point adjust- 
able bearing, making it possible to keep its surface in align- 
ment with the spindle under all conditions. The two outer 
supports are adjustable by the threaded studs and nuts shown. 
Belt guards are provided for the spindle-driving pulley. The 
stop collars for the depth of the drilling are mounted on the 
upper ends of the spindle as shown. 

The bench machine shown in Fig. 1 was illustrated as a 
single spindle machine in the New Tools department of the 
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Fig. 2. Four-spindle Floor Type of Drill 


November, 1909, issue of Macuinery. In this case, also, a 
self-contained countershaft with a convenient belt-shifter is 
provided. A two-step cone for each spindle is mounted on the 
countershaft from which the belt is led over the tightener 
pulleys to the spindle driving pulley above, permitting the 
separate spindles to be given speeds appropriate to the diam- 
eter of hole drilled. The machine will work to the center of 
a 10-inch circle. The stop for depth is located in this case 
on the spindle sleeve. 

Fig. 1 illustrates very plainly the usefulness of one of the 
special features of this make of drills. The work-table can be 
swung around the column to any point desired, or can be 
turned, as shown in the case of the central and right-hand 
heads, to any desired angle about a horizontal axis. The use- 
fulness of this adjustment is increased by the provision of a 
squared block or gage, which may be adjustably clamped to 
the table as shown. Reading from the left, in the first case 
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this is being used simply to locate a block so that the hole will 
be drilled at the desired distance from the edge. In the sec- 
ond case this gage is used to support a pulley while an oil or 
set-screw hole is drilled at an angle, the table being tilted for 
this purpose. In the third case the gage, in conjunction with 
the surface of the table, provides a V-block for drilling holes 
into round work. The use of this device makes it unneces- 
sary’ to rig up temporary holding contrivances out of block- 
ing, bolts, clamps, etc., and greatly increases the range of the 
machine. 


MOTOR-DRIVEN AVEY SENSITIVE DRILL PRESS 


A sensitive drill press made by the Cincinnati Pulley 
Machinery Co., Cincinnati, Ohio, was illustrated and described 
1909, 


issue of MACHINERY. The machine 
then illustrated 
was provided 
with loose and 
fast pulleys and 
was intended to 
be driven from a 
countershaft. In 
the accompanying 
engraving the 
same machine is 
shown provided 
with individual 


in the February, 


motor drive, the 
being 


motor 


Avey Motor-driven Sensitive Drill Press, built by 
the Cincinnati Pulley Machinery Co. 


mounted on a bracket on the lower part of the column and 
driving the intermediate cone pulley shaft by means of belt- 
ing. The starting box is placed on the side of the column, as 
shown. This arrangement is very simple and compact, and 
makes it possible to apply motor drives to these drill presses 
when required without making any change in the general de- 
sign of the machine. The bracket on which the motor is 
mounted has vertical adjustment on the column so that proper 
belt tension can be secured at all times. The motor shown in 
the illustration is a General Electric %4-horse-power motor. 

It will be recalled from the previous description of this 
machine that the particular feature of it is the driving 
arrangement. Of additional features may be mentioned that 
it runs on ball bearings throughout, and has a graduated 
spindle sleeve with a stop collet having a clamp screw which 
requires no wrench or screw-driver; the graduated spindle 
sleeve makes scale measurements for depth of holes unneces- 
sary. The spindle has a motion of 13% inches, and a rack 
feed of 6 inches. The maximum distance of the spindle from 
the table is 3514 inches. While the drill is shown in the 
illustration as a single spindle machine, it may be provided 
with two, three and four spindles on the same base column, 
if required. The machine has a capacity for using drills pro- 
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vided with a No. 2 Morse taper, the iargest diameter of drills 
with this taper being 29/32 inch. 


BARNES HORIZONTAL RADIAL DRILL WITH 
FOUR HEADS 

A horizontal radial drill built by the W. F. & John Barnes 
Co., 231 Ruby Street, Rockford, 11l., was illustrated and de- 
scribed in the December, 1908, issue of Macuinery. This 
type of drilling machine has been found especially valuable 
for boring jigs, as the horizontal table is much better adapted 
for holding large irregular castings than is the vertical angle 
plate. The accompanying illustration shows a special machine 
of this type recently brought out by the company. This 
machine is provided with four heads, as shown, one on each 
side of the table. Each of the heads is of the same design 
and construction as the head used with the regular No. 3 
horizontal radial drill, the special part being the table which 
has a top 30 inches square. The machine was built especially 
for boring, tapping, and other operations on a casting con- 
taining two different sized holes on each of its four sides. 
By having four heads working at once, the casting can be 
strapped to the table and left in this position while the heads 
which are adjustable both vertically and radially can be set. 
so that the spindles come into proper positions to perform 
the operations required on the casting. It is readily seen 
that a large range of work can in this way be taken care 
of by machines designed with two or more heads mounted on 
the same table. The manufacturers often furnish the heads 
only, the customers making their own base or table to suit 


| Horizontal Radial Drill, made by the W. F. & John Barnes Co, Rockford, Il. 


various requirements. The total weight of the machine shown 
in the accompanying illustration is 9,000 pounds. 

As will be recalled from the previous description of the 
regular machine, the spindle is capable of all the movements 
and adjustments of a regular radial drill, but it has its spindle 
horizontal instead of vertical. The only adjustment which is. 
not provided is that corresponding to the raising and lowering 
of the radial arm which, however, is not required, owing 
to the fact that the horizontal table allows the work to be 
clamped in any position relative to the spindle so that in 
this way the vertical adjustment of the arm in the ordinary 
radial drill is taken care of. The maximum distance from 
the table to the centers of the spindles is 2914 inches, the 
minimum being 2%, inches. The spindle which is provided 
with a No. 5 Morse taper hole has a horizontal travel of 18. 
inches. The drilling capacity is up to 3-inch holes in cast 
iron and 2-inch holes in steel, with a tapping capacity of 
38-inch regular, and 21-inch pipe taps. 

The increasing tendency to use special machinery for opera- 
tions which can be more rapidly handled in machines espe- 
cially adapted for the purpose, will doubtless make machines: 
of this type popular with manufacturers of interchangeable 
machine parts. 
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TOLEDO PRESSES OF UNUSUAL SIZES 


The accompanying illustrations, Figs. 1 and 2, show two 
powerful presses of unusual dimensions recently designed and 


— puilt by the Toledo Machine & Tool Co., Toledo, Ohio. These 


"Fig. 1. Large Press for Automobile Frame Work, built by the Toledo Machine & Tool Co., Toledo, O. 


presses are constructed for cutting and forming the steel 
bodies and frames for automobiles. The press in Fig. 1 is 
intended for pressing up or forming the side and cross chan- 
nels for the lower or under frame. This work has formerly 
been done on hydraulic presses, but the best results obtain- 
able may be produced by the use of the press illustrated. 
In the illustration, the dies are shown in 
position for performing the work. The 
lower die is fitted with a pressure attach- 
ment, having a capacity for exerting a 
pressure of about 500 tons. This pre- 
vents the distortion of the strip while be- 
ing formed. The press itself has a ca- 
pacity or ram pressure of nearly 900 tons. 
It operates at the rate of eight strokes 
per minute. 

As shown in the illustration, the press 
is fitted with twin gears on the crank- 
shaft. Engaging with these gears are two 
pinions on the heavy pinion shaft driven 
through gearing from the main driving 
shaft. A powerful friction clutch with 
hand lever control is provided between 
the driving pulleys and the gearing, giv- 
ing the operator complete control of the 
press stroke at all points. An interest- 
ing feature in connection with the press 
is the motor-driven elevating attachment 
for adjusting the slide, this being re- 
quired on account of the size and weight 
of the sliding parts. This attachment is 
operated by a four horse-power motor 
mounted on the top of the frame arch, 
as shown in the engraving. The power 
is transmitted down to a rear shaft, by 
Means of sprockets and link belts, and . 
from there is carried over to the worm 
shafts, on which are mounted worms engaging with worm- 
wheels on each of the right- and left-hand pitman screws. 
This arrangement is plainly shown in the engraving. A re- 
versible friction clutch is provided for this attachment, just 
below the motor, and is attached to the rear of the arch. 
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As the illustration shows a front view of the machine, this: 
clutch is, therefore, not in view. The lever and segment by 
means of which it is controlled, however, is shown to the 
right in the illustration, directly beneath the man’s hand. 

Some of the more important dimensions 
and weight of the machine are as follows: 
The stroke or slide motion is 8 inches; the 
ratio of the gearing is 40 to 1; the size of the 
main gears is 86 inches diameter by 10 inches 
face. The width between the housings is 14 
feet 4 inches, and the height from the floor 
line to the top, 15 feet, the bed extending 2 
feet below the floor line. The floor space re- 
quired over all is 9 feet 4 inches by 25 feet 
10 inches. The power required for operating 
the press is 40 horse-power, and the total 
weight of the press as illustrated is 185,000 
pounds. 

In Fig. 2 is shown a machine designed for 
pressing the parts for automobile bodies, in- 
cluding the seats and panels for touring car 
bodies. An unusual distance from the bed 
to the slide is consequently provided, in order 
to accommodate the dies necessary for press- 
ing up large steel backs and seats. A stroke 
of 24 inches is necessary for this purpose. An 
additional sub-base or bed is attached to the 
top of the main bed of the machine. This; 
sub-base is not shown in the illustration.. 
It is 40 inches high, and when in position 
reduces the height or distance between the: 
bed and the slide to what would ordinarily be- 
required for regular work. The bed-plate or 
bolster which is used on the main bed of 
the press will fit on the sub-base also. The same applies to. 
the drawing attachment which is used in connection with 
the bed for operating the drawing and forming dies necessary 
for this class of work. These attachments are made remov- 
able and may be changed from one bed to the other, in a 
reasonably short length of time. The machine is provided: 


Fig. 2. Toledo Press for Automobile Body Parts 


with clutch arrangement and gearing similar to the press 
previously described. 

The main dimensions and weight of the press are as 
follows: The ratio of the gearing is 45 to 1, the number 
strokes per minute being 6. The width between the housings: 


414 


is 12 feet 4 inches and the total height above the floor line 
is 16 feet. The bed extends 40 inches below the floor line. 
The floor space required is 8 feet 4 inches by 23 feet 4 inches. 
The total weight of the press is 165,000 pounds. 


ROWBOTTOM CAM CUTTING MACHINE 


The Rowbottom Machine Co., of Waterville, Conn., is build- 
ing the cam cutting machine shown herewith. Among other 
interesting features this machine has the advantage of being 
universal—that is to say, it will cut plate and face cams, or 
barrel cams, without requiring the use of attachments or 
separate heads. It is also provided with unusually conven- 


ient adjustments which increase its adaptability fOr difficuit 
work, as will be explained. 

The machine comprises, primarily, a rigid bed on which 
are mounted a head for the master cam H, a swiveling work- 


Fig. 1. The Rowbottom Universal Cam Cutting Machine 


head F' for the cam K being cut, and a slide on which is 
mounted the cutter spindle and its driving mechanism and 
the adjustable bracket J for the master cam roll. The master 
cam spindle and the work-spindie are fixed in place in the 
bed and revolve together with the feed mechanism. The mas- 
ter cam roll and the cutter spindle, being mounted on the same 
slide, receive motion from the master cam, which thus gives 
an appropriate form to the cut taken in the work. The weight 
D connected to the slide holds the follower roll against the 
master cam. 


Fig. 2. Driving Side of Machine, showing Adjustment of Follow Roll 
Bracket on Cutter Slide 


The spindle is driven by pulley A, which is mounted on a 
pivoted yoke. The pulley and the gearing contained in this 
yoke are heavy enough so as to keep the driving belt tight- 
ened to the proper degree throughout the movement of the 
slide, under the influence of the master cam. The gear-box, 
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which is shown with cover removed, provides two changes 
of speed. This.with the two on the double driving pulley 4A, 
gives four in all. All the gearing in the gear-box runs in 
an oil bath. : 

The rotation of the master cam and work-spindles is effected 
through cone pulley G, which is connected by gearing with 


Fig. 8. Machine set up for Cutting Face and Plate Cams 


worms meshing with worm-wheels B and @. Lever N con- 
trols this automatic feed, throwing it in or out. When it 
is thrown out, it may be operated by hand by placing the 
crank on feed shaft O. The handle on M operates the cross- 
slide screw by means of which the work-slide H, carrying the 
swivel work-head /F’, is fed in toward the cutter to give the 
required depth of cut. This adjustment is provided with a 
micrometer dial. By placing a crank on shaft ZL the slide 
carrying the former roll and the cutter spindle can be rapidly 


Fig. 4. Machine set up for Cutting Barrel Cams 


drawn back against the tension of weight D for the purpose 
of inspection, removal of work, etc.; this movement is effected 
by a pinion on the shaft engaging the rack on the under side 
of the cutter slide. The ratchet shown on shaft LZ serves to 
support the slide in this position against the pressure of the 
weight. This ratchet has, of course, to be raised to allow 
the former roll to come back to its bearing on the cam, When 
ready to start, the pawl is thrown back from the ratchet, 
allowing the weight to be brought back into contact with the 
former roll and the periphery of the cam. 

The particular construction of the machine, as described, 
offers certain advantages which are best seen from an inspec- 
tion of Figs. 3 and 4. The master cam is always of the plate 
variety. This means that it is made in the least expensive 
way and in the way which permits the greatest accuracy. It 
is only the work-head F' which is altered to permit the cutting 
of plate, face and barrel cams as may be required. This 
change from face to barrel cams, as has been explained, is 
done ‘without the use of attachments of any kind, it being 
only necessary to swivel the head around at right angles, It 
is shown in the two positions in Figs. 3 and 4. This con- 
struction also fits the machine for cams cut on conical sur- 
faces—a construction met with once in a great while. For 
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this work the head is simply swiveled to the angle required 
by the cone on which the cam is to be cut. 

Another exceedingly useful adjustment is that of the for- 
mer roll bracket J along the cutter-slide. This is controlled 
by a screw operated by handwheel P. It serves two purposes: 


For one thing, it may be used in connection with the quick 


traverse shaft LZ to adjust the forming roll and cutter to 
such a distance apart that the latter will center with a roughly 
cast groove in a barrel cam. By rapidly turning shaft O 
by hand, it can be found whether or not the cutter is cen- 
tered with the rough cast groove, and if any adjustment is 
required, this is easily effected by handwheel P. Another 
advantage of this adjustment is that it permits the cutting 
of cams of very steep pitch. The master-plate made for the 
contour is cut on a much larger diameter than that desired 
for the finished work. This larger diameter will give easier 
risés, permitting the cutter-slide to be moved back against 
the weight with a smoothness and precision impossible where 
the pitch is too steep. Graduations are provided for the 
movement of bracket J on the slide, which show how much 
wider the distance between the cutter-slide and the roll is 
than the distance between the two spindles as set up in Fig. 
3. When the master cam is made to*a radius iarger by a 


Fig. 5. Cams Cut on the Rowbottom Machine 


given amount than that desired for the finished cam, the 
setting of bracket J to this dimension on the cutter-slide 
brings the work to the desired diameter. 

The machine, aS may be seen, is very rigidly constructed. 
For large work, slide H may be locked to the base after each 
feeding in to depth, so that heavy cuts can be taken. It will 
be seen that the machine is universal in its adaptability with- 
in the limits of size for which it is designed. In Fig. 5 is 
shown a variety of examples of its work. 


IMPROVEMENTS IN CINCINNATI LATHE 


The Cincinnati 16-inch engine lathe, built by the Cincin- 
nati Lathe & Tool Co., Cincinnati, O., was illustrated and 
described in the September, 1908, issue of MacnINERY. Sev- 
eral improvements have now been introduced on this type 
of lathe, including a double-walled apron, as illustrated in 
Figs. 1 and 2, and a new arrangement of carriage and taper 
attachment, illustrated in Fig. 3. 

The apron is of the box type, which gives a double and an 
especially rigid support to all shafts and studs mounted in 
it, and provides for accuracy as well as long life of all the 
working parts in the apron. The gears are of ten diametral 
pitch, thus having ample strength. The motion to the rack 
pinion is transmitted by compound gearing, as indicated in 
Fig. 2. The longitudinal and the cross friction feeds can 
be started, stopped or reversed while the lathe is running, 
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but they cannot be engaged when cutting screws; this latter 
provision is an important safeguard when the machine is in 
the hands of inexperienced operators. The handwheel is pro- 
vided with a thread chasing dial which permits the half-nuts 
to be opened, the carriage to be run back by hand, and the 
thread to be caught or picked up at any point. An auto- 
matic stop is also provided for throwing out the feeds. 
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Fig. 1. Rear View of Apron of Cincinnati Lathe & Tool Co.’s 


16-inch Engine Lathe 
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Fig. 2. View from the Top of the Apron of Lathe, showing 
Arrangement of Gearing 


The taper attachment shown in Fig. 8 is provided with 
graduations at both ends, and can be firmly clamped in any 
position desired within its range by two heavy clamping bolts, 
one at each end. The carriage is gibbed both in the front 
and at the back and bears for its entire length of 22 inches 
on the V’s of the bed. Both plain and compound rests are 
provided. Due to the heavy construction of the machine in 
general, as well as to the correct proportioning of the car- 
riage details, very accurate work can be carried out on the 
machine. As an example, it may be mentioned that it is possi- 
ble to bore holes on these lathes within 0.00025-inch in 8 inches 
of feed. As regards the cutting capacity of the lathe, it may 


Fig. 3. Carriage Swivel Rest and Taper Attachment 


be mentioned that it is used regularly in the shops of the 


‘makers for reducing 50-point carbon steel shafts as much as 


7% inch in diameter with a feed of 1/32 inch per revolution, at 
a cutting speed of 60 feet per minute. 

It will be recalled from the previous description of this 
machine that it is furnished with a quick change gear-box 
either for screw-cutting or for feed changes. It may also 
be furnished either with a 3-step cone pulley and double 
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back-gears or with a 5-step cone pulley and single back-gears. 
With a two-speed countershaft this provides for eighteen 


or twenty changes of speed, covering a carefully selected 
range. 


FIFIELD HHAVY ENGINE LATHE 


The accompanying illustrations show an example of a new 
line of heavy engine lathes made by George W. Fifield, of 
The lathes of this design range from 40 to 


Lowell, Mass. 


Fig. 1. 


96 inches swing over the ways. They are of modern construc- 
tion and are intended for heavy and accurate work and rapid 
production. 

The illustrations show the general features of the design 
very plainly. The headstock is of the triple geared type with 
the “back-gearing’ mounted on the front to facilitate opera- 
tion. Power may be applied either directly from the cone 


% 


Fig. 2. Driving and Feed Gearing of Fifield Lathe 


pulley to the shaft, through back-gears in the usual manner, 
or through the lower or “triple gear” shaft, which carries a 
pinion meshing with the internal gear on the back of the face- 
plate. To connect with this faceplate drive; the lower shaft 
is thrown to the right by turning with a wrench the square- 
headed stud shown projecting from the left-hand bearing. 
This stud has pinion teeth cut in it meshing with grooves 
in the shaft which act as rack teeth. When the shaft is 
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moved toward the right, the pinion on its outer end is thrown 
into mesh with the internal gear teeth, and the gear at the 
other end is moved into mesh with the middle pinion on the 
back-gear quill. When so set, the right hand pinion on the 
back-gear quill must, of course, be moved out of engagement 
with the spindle gear. 
The connections at the end of the headstock provide for 
three changes of feed without a change of gearing. On the 
gear stud beneath the spindle in back of the first of the 
regular threading change gears, is mounted a cone of three 


An Example of a New Line of Heavy Engine Lathes 


gears. On a sector swinging about the splined lead-screw is 
mounted a large spur gear, adjustable to three positions 
longitudinally to correspond with the positions of the three 
members of the cone gears on the stud; a wide-face idler 
gear between it and the pinion on the lead-screw makes pro- 
vision for this change of position. The sector is, of course, 
thrown in or out and clamped into position to agree with 
the diameter of the gear which is engaged at the time. The 
connections for thread cutting are made in the.usual way. 

The feed is reversed in the carriage. The top of the car- 
riage is provided with a series of T-slots to hold spécial rests, 
and to clamp work for boring-bar and similar occasional 
operations. The tool-rest is of the four-stud type, this being 
most suitable for heavy work. A compound rest is furnished, 
and the power feed may be applied to both the cross-slide and 
the compound rest movements. ‘ 

The 40-inch lathe is driven by a 41-inch belt on a 5-step 
cone pulley whose largest diameter is 20 inches. The back- 
gearing is in the ratio of 1 to 18, while the triple gearing is in 
the ratio of 1 to 42. The weight is about 12,000 pounds. For 
the 96-inch swing lathe, the largest of the line, a 6-inch belt is 
used, running onto a 6-step cone pulley, whose largest diame- 
ter is 40 inches. The gearing ratios are, respectively, 1 to 
32 and 1 to 250. This tool weighs approximately 70,000 pounds. 
All lathes are furnished with large faceplates, center-rests, 
change gears, wrenches and friction countershaft. 


BAIRD WIRE-FORMING AND STAMPING 
MACHINE 


The Baird Machine Co., of Oakville, Conn., makes the wire 
forming and stamping machine herewith illustrated. While 
this was intended originally for work such as shown in Fig. 
2 (susperder loops, buckles and similar parts), the builders 
have found a wide range of use for it in general work. lt is 
applicable wherever wire parts have to be bent and flattened 
out or stamped. The machine is essentially a combination 
of the standard wire-forming machine and a small punch 
press, the latter part of the mechanism being shown at the 
left-hand side of the bed. 
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The machine automatically takes wire from the coil, 
straightens, feeds and cuts it off, and then forms and stamps 
it. Work of the character described is made, complete, and 
dropped into a suitable receptacle at the rate of from 60 to 


Fig. 1. An Automatic Machine for Bending and Stamping Work 
made from Wire 


80 per minute according to the size and shape. No further 
attention is required than that of removing the finished work 
and keeping a supply of wire on hand. 

High-grade materials and workmanship are used in the 
construction. All the bearing surfaces, such as: cam linings, 
pins, etc., are of hardened tool steel. The sliding surfaces are 
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Fig. 2. Examples of Work Done on Machine shown in Fig. 1 


hand-scraped to a bearing. The machine is regularly built 
in two sizes, the smaller of which is designed for articles 
which do not require more than 6 inches of wire with a 
maximum diameter of 0.125 inch. The larger size will make 
use of wire up to 9 inches long and 0.200 inch diameter. 


LEIMAN ROTARY BLOWER AND VACUUM 
; PUMP 

A new design of rotary blower which is also intended to be 
used aS a vacuum pump, has been brought out by Leiman 
Brothers, 62 John Street, New York. A diagrammatical view 
of the design of the device is shown in the line engraving, Fig. 
1. In Fig. 2 the blower is shown driven by an electric motor 
and used as a vacuum pump; it has exhausted the air from a 
No. 20 gage galvanized iron tank, braced on the inside, which 
has collapsed on account of the vacuum produced. 

As will be seen from Fig. 1, the design of the machine is 
very simple; the working parts consist only of a central 
drum or piston, and four wings attached to it by means of 
hinges. As soon as the machine is in motion, the outer end 
of these wings will come into contact with the cylinder walls, 
due in the first place to centrifugal action; but when the 
machine is in operation, the air that becomes compressed 
between the wings also tends to keep them in close contact 
with the cylinder walis, thus preventing leakage. This is one 
of the principal advantages of the machine, as there is no 
packing required, and the wings automatically, so to speak, 
take up their own wear. When each wing reaches the top 
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where the air is exhausted it is kept close to the inner cylinder 
wall, so as to insure but a small amount of clearance, as an 
excessive amount of space here would impair the efficiency 
of the pump. At the top, the wing still presses against the 
cylinder wall, the bearing point gradually shifting toward the 
wing center. Obviously, when considerable wear has taken 
place on the wings as well as on the cylinder surface, the 
wings will still conform to the shape of the cylinder, and the 
efficiency of the device, even when worn, is practically unim- 
paired. The absence of springs and delicate parts which may 
break or get out of order, and also of special tips on the ends 


would require fre- 
quent renewal, re- 
duces the cost of main- 
tenance to a great ex- 
tent. 

The main shaft 
bearings are provided 
with a double ring oil- 
ing device. The cylin- 
der is oiled by means 
of the oil hole at the 
inlet on the side, but 
the use of a sight-feed 
oil cup is recommend- 
ed. Each blower is 
supplied with looseand 
tight pulleys,and can 
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Fig. 1. Diagrammatical View, showing Design 
be driven either from of Leiman Blower and Vacuum Pump 

an individual motor or from a line-shaft. When the machine 
is used as a blower, it will produce a maximum pressure of 10 
pounds per square inch, but if it is in constant operation it is 
not advisable to run it at higher speed than to produce a pres- 
sure of 6 pounds per square inch. It is made in seven sizes 
known by the letters A, B, C, D, E, F and G. When used as 
blowers, the capacity of the various sizes varies from 17 cubic 
inches of air delivered per revolution for the smallest size, up 


Fig. 2. Leiman Motor-driven Rotary Blower, having exhausted the air of 
an Internally-braced Tank, causing it to collapse 


to 1,400 cubic inches for the largest size; the approximate 
horse-power for the smallest size is 1/10, and that for the 
largest size 24%. The maximum revolutions per minute vary 
from 600 on the smallest size to 200 on the largest, and the 
sizes of inlet and outlet from % to 21% inches. 

When used as a vacuum pump, the maximum vacuum is 20 
inches, and the displacement per revolution corresponds to 
the air delivered per revolution by the machine when used 
as a blower. The approximate horse-power required for the 
vacuum pumps is the same as that for the blowers. The floor 
space of the smallest machine is 6x10 inches, and that of 
the largest 24x31 inches, the weight of the smallest being 
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only 20 pounds, while the weight of the largest size is 400 
pounds. The vacuum pump is especially intended for all uses 
where a vacuum of 20 inches is sufficient for the required 
purpose, as, for example, in vacuum cleaners. 


WATSON-STILLMAN SMALL HYDRAULIC PUMP 


The accompanying illustration shows a four-cylinder hydrau- 
lic pump brought out by the Watson-Stillman Co., 192 Fulton 
St., New York. In the arrangement shown, two pressure lines 
are served independently of each other, from a common reser- 

atte voir; but the type 
| of pump illustrat- 
7 ed permits of two, 
three or four pres- 
sure lines being in- 
dependently served. 
Each pressure line 
has a separate 
pressure chamber; 
safety valve, and 
release line, and is 
served by a sepa- 
rate pair of cylin- 
ders with eccen- 
trics set so as to 
produce a continu- 
ous flow. The di- 
ameter of the cyl- 
inders is % inch, 
by % inch stroke. 
ae Any pressure up to 
600 pounds per 
square inch may 
be delivered into any line, the limit being determined by the 
setting of the safety valve which opens at excessive pressures 
and lets the surplus liquid through the release pipe to the res- 
ervoir. Any pressure line may be thrown out of service by 
opening the safety valve, in which case all the liquid will be 
pumped directly back into the reservoir. The design of the 
one, two, three and four pressure line pumps is practically the 
same, except, of course, that the bed-pldate and the through 
shafts are longer. The pump may be provided with an elec- 
tric motor instead of the fast and loose pulleys for belt drive 
shown in the illustration. 


Four-cylinder, Two-pressure Line Small Hydraulic 
Pump, made by the Watson-Stillman Co. New York 


STEEL SHELVING AND STORAGE EQUIPMENT 
FOR SHOP USE 

The advantages of steel shelving in stock-rooms and store- 

rooms in machine shops are becoming more and more recog- 

nized. One of the most important advantages is the saving 


Fig. 1. Two Sections of Terrell’s Steel Shelving for Shop Storage 


in space, as steel shelving requires to be but a fractional part 
of the thickness of wooden shelving to have an equivalent 
strength. It also reduces the fire hazard, is easier to keep 
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clean, and the cost of maintenance is reduced to a very con- 
siderable extent. It is also possible to provide for inter- 
changeability between the different racks and shelving sys- 
tems in a way that is not possible when wooden shelving is 
used, and, in addition, it is easier to provide for adjustability 
as regards the height of thé various shelves. 


Fig. 2. Rack especially adapted for Die and Tool Storage 


The Terrell’s Equipment Co., of Grand Rapids, Mich., has 
placed on the market a stock-room rack, bin rack and racks 
for die and tool storage, as well as a number of portable tool 
racks, trays and boxes provided with roller casters and with 
one or more shelves. In Fig. 1 are illustrated two sections 
of the regular stock-room rack. The end uprights are made 
of No. 20 gage steel, riveted to two strips of 1 by 1 by 14-inch 
reinforcing angles., In the front, the uprights are provided 
with holes for 14-inch bolts, the vertical distances between the 
holes being 3%, inches from center to center. In the back 
of the uprights, the angles are provided with catches stamped 
in them and located opposite the holes in the front. By this 
means rapid adjustment of the shelving is made possible, the 
space between the various shelves being adjustable to suit the 
tools stored upon them. This is clearly indicated in Fig. 1. 


The standard sizes of the uprights for this type of shelving are * 


from 12 to 30 inches wide and from 3 to 15 feet high. 


Fig. 3. Box for Material in Process of Manufacture, Tools and 
Finished Stock 


Storage shelving for dies, tools, etc., is usually provided 
with a back as shown in Fig. 2. The backs are made of No. 
18 gage steel and catches are stamped in the backs corre- 
sponding with the holes and catches in the uprights. This 
construction insures a close contact between the shelves and 
the back so that no material can fall down between. The 
shelves are made from 24 inches to 40 inches long, the width, 
of course, corresponding to that of the uprights. They are 
flanged on the sides and ends, and the front and back edges 
are double folded to provide for the required strength. In 
addition to this, the front edge is reinforced with a strip of 
% by % by % inch angle which is placed inside the fold. 

In Fig. 4 is shown a portable tool rack which is made with 
or without the drawer shown. The corner posts of this tool 
rack are made of 14% by 1% by % inch angles. The trays are 
made of No. 16 gage steel, double folded at the top edges, and 
attached to the corner post with set-screws so that the whole 
arrangement can be easily taken apart and assembled, and thus 
be shipped “knocked down.” The drawer is made of No. 18 
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gage steel and is attached to the bottom of the top tray by 
a steel slide, permitting the drawer to slide easily. 

In Fig. 3 is shown a steel box placed on casters, which is 
made in a large variety of sizes and intended for stock-room, 
tool-room and shop use for raw material being in process of 
manufacture as well as for finished stock. The tray or box 
is made of different gages of steel according to the size. The 
sides and ends are triple folded and the corners provided with 
additional reinforcement. 


mY 


CLEVELAND DRILL CHUCK 


The drill chuck shown in the accompanying engraving has 
been placed on the market by the Cleveland Collet & Machine 
Co., Cleveland, Ohio. It is designed for holding a drill to 
the limit of its torsional strength, yet it is easily released 
by hand. No wrench is necessary as the resistance of the 
cut is utilized for increasing the grip on the drill, while, 
when the pressure is relieved, the jaws open easily by turn- 
ing the chuck body by hand. The chuck consists of a shank 
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. Portable Tool and Storage Rack for the Shop 


Drill Chuck made by the Cleveland Collet and Machine Co. 


Fig. 1. 


part threaded into the knurled chuck body, to the end of 
which latter a tapered sleeve ring is attached. Three jaws 
Slide with their back faces against the inside of the sleeve 
ring. The jaw holder rotates independently of* the body 
only when a drill is not locked between the jaws; but when 
the drill is in place, it is locked in the jaw holder and 
the jaw holder in the sleeve by screwing up-the chuck body 
on the shank, thereby producing the required pressure on the 
back of the jaws by means of the tapered surface in the 
sleeve ring. A ball thrust bearing is provided for taking the 
axial thrust, and in this manner the thrust on the thread on 
the shank is minimized. Another valuable feature of this ball 
bearing is that it prevents the drill and jaws from becoming 
80 tightly gripped that it would not be possible to release the 
grip by the hand alone. The construction of the tool is sim- 
ple, and as there are but few working parts, it is not likely 
to get out of order. This is an important consideration, as 
the time lost in repairs is often considerable when tools are 
unnecessarily complicated. 
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BLISS POWER PRESS FOR HEAVY COLD 
STAMPING 

The straight-sided single-action press shown herewith was 
recently built by the E. W. Bliss Co., 5 Adams St., Brook- 
lyn, N. Y., for the Hydraulic Pressed Steel Co., of Cleveland, 
O. As indicated by the firm name of the customer, this tool 
was designed to replace the hydraulic machine on work of a 
character which has not hitherto been done by a crank ma- 
chine. Its advantage, of course, lies in doing the work much 
more rapidly than is pcssible with hydraulic motive power, 
and more accurately as well, since the dies are bedded in long 
slides, gibbed with great care. 

This press is of the makers built-up type, in which four 
vertical tie-rods of large diameter are depended on to receive 
the tensile stress imposed while the press is in operation, thus 
relieving the frame columns of all stress of this character. 
The columns are of heavy cross-section, giving great rigidity 
to the machine. Heavy extended feet are provided, so that 


ample stability is insured. 


A Crank Press designed for Work formerly done on the Hydraulic Press 


Some idea of the massiveness of the construction may be 
obtained from Fig. 3, which shows the slide, weighing over 
seven tons. Fig. 2 shows the crankshaft with its two main 
gears, one at each end. These weigh over 6 tons apiece. The: 
double drive reduces the bending and torsional strain on the 
crankshaft. The driving gearing throughout is of steel, com- 
pactly arranged, and with machine cut teeth. The machine 
is controlled by a hand-lever, operating a combined friction 
clutch and brake. The clutch is of improved type with heavy 
rigid friction surfaces, arranged to be relieved of rubbing 
contact when not driving. A safety coupling attached to the 
fly-wheel permits it to free itself in case the press is subjected, 
through accident or carelessness, to a pressure greaily in 
excess to that for which it is intended. 

The bed of this machine has an area of 60 by 48 inches. 
The crankshaft is 16 inches in diameter. The total weight. 
is 164,000 pounds. It is believed to be the largest machine of 
its type ever built. Large double crank presses and drawing 
presses are not unusual, but this tool is designed to enter a 
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new field for the power press, in the cold forming of sheet 
metal of extra heavy gages. It is particularly adapted to such 
work as stamping sheet steel brake drums, axle housings, etc., 
for automobiles. On such work it gives more accurate results 
and a much higher production than the hydraulic press can 
attain. 


BEAMAN & SMITH NO. 10 BORING AND MILLING 
MACHINE 

The tool herewith illustrated and described is made by the 
Beaman & Smith Co., of Providence, R. I. It is of the type 
which has come into such extensive and well-deserved popu- 
larity in the past decade, in which the work is mounted on a 
table provided with longitudinal and cross movements, while 
the spindle is mounted in a saddle which may be adjusted 


Fig. 2. A Crankshaft 15 inches in Diameter 


or fed vertically on the face of an upright column. This 
arrangement supports the work and the boring-bar under the 
most favorable conditions for a wide range of operations. 

A distinctive point in the design will be seen at once from 
an inspection of the engraving. This relates to the form of 
all the main castings of the machine. A tubular section has 
been used throughout, this be- 
ing applied to the bed, the col- 
umn, the outboard bearing and 
the feed bracket for the bor- 
ing-bar. It is not necessary to 
expatiate on the stiffness of 
this form of section in resist- 
ing torsional strains or bend- 
ing strains. It would seem to 
pe especially suited for ma- 
chine members of this kind, 
and its use gives the whole ma- 
chine a distinctive and pleas- 
ing appearance, which is even 
more evident in the machine 
itself than in the photograph 
which we have reproduced. 

The feed and speed changes 
are obtained by gearing from a 
constant speed pulley. ‘There 
are 18 changes of speed, ob- 
tained through the gear-box 
Shown at the extreme right of 
the engraving, in conjunction 
with the back-gear handle 
shown projecting through an 
opening in the gear guard at 
the top of the saddle. The 
changes range from 4.34 to 125 
revolutions per minute, giving suitable speeds for the drilling 
of small holes and for large facing or heavy milling opera- 
tions as well. Ample power is provided by the 5-inch. belt 
drive on the 14-inch pulley, running at 230 revolutions per 
minute. The gearing ratios vary from 1 to 1.8 for the fastest 
speed, up to 1 to 52.5 turns of the pulley to one of the spin- 
dle for the slowest speed given above. The spindle has a 
No. 5 Morse taper hole with a driving slot ucross the end. 
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The boring-bar has a continuous traverse of 30 inches and 
a maximum traverse of 60 inches by shifting its position. 
Hight feeds are provided, operated by the quick change gear 
mechanism shown at the foot of the column. These range 
from 0.009 to 0.252 inch per revolution of the spindle for 
drilling and boring. For milling, the speeds range from 0.56 


Fig. 3. A Massive Slide, weighing over Seven Tons 


to 15.7 inches per minute at any spindle speed. It will be 
seen from this that the feed is connected with the constant 
speed driving shaft when milling, and with the spindle when 
drilling and boring, so that the arrangement of the feeds is 
exactly suited to each of these two operations. This construc- 
tion is, so far as we know, a new one in machine tool design, 
machines having hitherto been constructed so that one of the 
two connections was made, but not so that both of them were 
available. For milling, the feeds are applicable to the cross- 


Beaman & Smith Horizontal Boring and Milling Machine 


feed of the table as well as to the vertical feed of the saddle 
on the column. Power rapid traverse is also provided for 
these movements. 

The outer support has a bushing hole 41%4 inches in diam- 
eter, and is connected in unison with the head saddle so that 
the two are always in line, whether the adjustments are made 
by hand or power. The bushing block is carried between up- 
rights, instead of on the side, so that the maximum of rigidity 
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is provided. Longitudinal adjustment on the bed is effected 
by a screw. 

The general construction of the machine is of the highest 
grade. The sliding surfaces are accurately scraped. The ad- 
justing screws are of generous 
dimensions. All gearing is cut 
from the solid, the bevel gears 
being generated by the Bil- 
gram process. Bearings are 
bronze lined, wherever neces- 
sary. Spindles and shafts are 
accurately ground to size. As 
to the capacity of the machine, 
the least distance from the cen- 
ter of the spindle to the top 
of the table is 3 inches, and 
the greatest 25 inches; the ver- 
tical adjustment is 22 inches. 
From the spindle driving gear, 
which is 18 inches in diam- 
eter, to the outer support, the 
shortest distance is 27 inches 
and the greatest 5 feet 6 
inches. The 24- by 48-inch ta- 
ble has a cross feed of 36 
inches and a_ longitudinal 
movement on the bed of 40 
inches. The weight of the ma- 
chine is approximately 11,000 
pounds. 


FOX MULTIPLE SPIN- 
DLE DRILL 

The tool herewith illustrated 

is one of a line of multiple 

spindle drilling machines built 
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Multiple Spindle Drill of the Adjustable Lay-out Type 


by the Fox Machine Co., 815-825 N. Front St., Grand Rapids, 
Mich. These machines are designed especially for using high- 
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speed drills, and will be found useful for automobile and gas 
engine work, and for general manufacturing. 

The particular machine illustrated is the No. 1 size, pro- 
vided with a round head. This is fed downward along the 


Fig. 2. Rear View showing Tubular Section used throughout in the Construction of Machine Members’ 


face of the column, inside of which is a weight for counter- 
baiancing the movement. The power feed movement of 5 
inches is transmitted through the swinging vertical shaft, 
which carries a worm engaging a worm-wheel on a rack 
pinion shaft. An automatic knock-off disengages the gearing 
at the end of the drilling operation. The hand lever shown 
provides for manual operation in the case of light work. 

An exclusive feature of this machine is the design of the 
spindle bearings, mounted on the adjustable supporting arms. 
The construction gives a long stiff bearing, and one which is 
at the same time adjustable in a vertical direction without 
disturbing the setting of the other spindles. Patents are pend- 
ing on this construction. 

The base of this machine is 4 feet 6 inches by 18 inches. 
The table is 16 by 16 inches, having a vertical adjustment 
by a worm and worm-gear as shown in the engraving. Three 
spindle speeds are provided—262, 525 and 1050 revolutions 
per minute, respectively. The automatic feed has three 
changes, giving 0.0038, 0.0059, 0.0098 inch per revolution of 
the spindles, respectively. The driving connections by which 
these changes of feed and speed are obtained are exceedingly 
simple, and will be readily understood from the engraving. 


* * * 


During the month of August, 194 automobiles valued at 
$333,960 and parts valued at $114,973 were imported into the 
United States. Of the 194 cars imported, 109 came from 
France, 52 from Italy, 9 from Germany, 8 from the United 
Kingdom, and 16 from other countries. During the same 
month 360 automobiles were exported, valued at $567,964. 
During the first eight months of the year 2,140 cars, valued 
at $5,107,953 were exported. An interesting thing to note is 
the high average price of the exported cars, which is about 
$2,500, indicating that the United States is rapidly taking 
a place among the nations exporting high grade automobiles. 


* * * 


The ordinary incandescent lamp with carbon filament re- 
quires about 3 watts per candle-power; the incandescent lamp 
with tungsten filament, 1.25 watt; the are lamp, 1 watt; and 
the Cooper-Hewitt mercury vapor lamp % watt. 
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NEW MACHINERY AND TOOLS NOTES 


No. 7 Disk Grinper: Gardner Machine Co., Beloit, Wis. 
This is a disk grinder of the same design as followed by the 
maker in the older members of his line, but intended for 
larger disks up to 30 inches in diameter. Greater belt power 
is also provided. 


FuRNACE ror LEAD AND CYANIDE Barus: United States Gas 
Furnace Co., Providence, R. I. This furnace is intended par- 
ticularly for heating baths of various substances for harden- 
ing steel parts. When used for lead, an open fire is permit- 
ted, but for cyanide a hood is fitted to carry the fumes away. 


Diz SHARPENING MacuHine: National Machinery Co., Tiffin, 
O. This little tool is designed for threading dies or chasers 
for bolt and pipe work. It grinds these dies to uniform depth, 
giving them a proper cutting angle and clearance, so that 
each chaser will have the same amount of work to do. A 6- 
inch wheel is used, mounted on a spindle running in bronze 
bearings. Suitable graduations are provided for setting the 
machine. 


SmALL Moror-DRIVEN SHAPER: L. E. Rhodes, Hartford, Conn. 
The Rhodes small shaper is now provided by its makers with 
a substantial iron base and a motor-drive, whenever required 
by the customer. A Lincoln motor is used, giving a 6 to 1 
speed range; it is connected to the driving shaft by chain 
and sprockets. This combination should be useful in manual 
training schools, for model makers and others whose work 
is similar. 

OXyY-ACETYLENE WELDING APPARATUS: Oxy-Carbi Co., New Ha- 
ven, Conn. This firm makes apparatus for the continuous 
generation of oxy-acetylene under suitable control, so as to 
be generated and mixed at the time it is used. The apparatus 
is made in either portable or stationary form. Suitable weld- 
ing and cutting torches are furnished for the wide variety of 
work for which this process has been found adapted in the 
past two or three years. 


ALLIGATOR AND COMBINATION WRENCHES: W. S. Ducharme, 
Jobnstown, Pa. The combination wrench made by this firm 
may be used as a pair of pliers or as a screw-driver, in addi- 
tion to its use as a wrench. As a wrench it is self-adjustable, 
the jaws automatically closing as the pull increases. The 
alligator wrench is also adjustable, by means of a thumb- 
screw, adapting it to a wide range of sizes. A reversible jaw 
allows the wrench to be used in either direction. 


PRECISION Spirit LEVEL: Izard-Warren Co., 136 No. 12th St., 
Philadelphia, Pa. 'This style of precision level is built in six 
sizes, ranging from 2 to 24 inches in length. The bulbs are 
carefully made and are so ground as to indicate a variation 
of one-thousandth inch in the length of the level. A cross 
bulb is provided to make sure of the proper setting of the 
instrument. The body is of cast iron and the top of brass. 
The tool goes under the name of ‘Sterling Machinists’ Pre- 
cision Level.” 


Motor-DRIVEN PRECISION LATHE OUTFIT: Rivett Lathe Mfg. 
Co., Brighton, Boston, Mass. This is a Rivett precision lathe 
mounted on a special cabinet with countershafts, etc., and a 
motor-drive enclosed in the base. The cabinet is of quartered 
oak, nicely finished, with a top surface which takes the place 
of the work bench on which the lathe is usually mounted. 
The whole arrangement provides places for the storing of 
attachments, tools, etc., in a way that is very convenient for 
a user of a precision tool. 


CGo_p Hrapinc Macuine: Waterbury Farrell Foundry & Ma- 
chine Co., Waterbury, Conn. This firm has lately produced 
what is supposed to be the largest cold heading machine made, 
being adapted to automatically produce work up to % inch 
in diameter and 4 inches long. The weight of the machine 
is over 42,000 pounds. It embodies the principles of the 
smaller machines of the same line, but changes have been 
made in details to cover the greater massiveness and rigid- 
ity required for heavy operations. 


IMPROVED BEVEL PrRoTRAcToR: L. S. Starrett Co., Athol, Mass. 
This protractor is intended to be a member of the makers’ 
well-known combination square sets, being used in connection 
with a graduated rule or straightedge. The improvement in 
the construction consists in the fact that its head extends 
on both sides of the blade, permitting angles to be transferred 
from either side of the frame without resetting. The read- 
ings indicate the supplement of the angle as well as the angle 
itself, thus facilitating the use of the tool. 


PuncH Press: Atlas Machine Co., Waterbury, Conn. This 
is a power-driven machine designed for light punching and 
stamping operations, and intended to take the place of the 
orthodox foot press, producing a more even pressure and 
more uniform work, and obviating the fatigue of the operator. 
The machine is controlled. by a one-revolution clutch, con- 
nected to a treadle. The distance from the top of the bed to 
the lower end of the ways is 6 inches. The bed surface is 
71% by 12 inches. 
500 pounds. : 

SCROLL CHUCKS WITH ADJUSTABLE JAWws: D. E. Whiton Ma- 
chine Co., New London, Conn. These tools are really a com- 
bination of independent and scroll chucks, inasmuch as they 
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permit an individual adjustment for each jaw, this being pro- 
vided by a screw mounted in the base of each which adjusts 
the scroll nut with relation to the jaw. This arrangement 
permits keeping the chuck true, without repeated grinding or 
boring of the jaw faces. These tools are also made with four 
jaws, so located that they may be used either as two-jaw or 
three-jaw chucks. 


ADJUSTABLE PLANER GAGE: Tip Top Tool Co., 78 Vernon St., 
Worcester, Mass. This planer gage is of the type in which an 
anvil is adjusted up or down the inclined surface of a wedge, 
so as to form a measuring block having parallel surfaces 
which may be set for any distance apart from 3/16 inch to 1% 
inch. This wide range is permitted by the fact that the 
measuring block has two steps of different heights. No gradu- 
ations are furnished, it being designed to set the block by 
the aid of micrometer calipers. A fine adjustment is provided 
similar to that used on vernier calipers. 


NINE-SPINDLE MILLING MacHINE: Beaman & Smith Co., 
Providence, R. I. This firm has recently equipped its planer 
type of milling machines with a set of special heads carry- 
ing nine spindles. The side heads are provided with three 
spindles each, and the crossrail head has two on the front 
and one in the rear. This arrangement permits the machin- 
ing simultaneously of the sides of the flange of automobile 
cylinders, the faces of the upper and lower valve openings, 
the spark plug boss and the inlet and exhaust connection 
bosses. The time required for finishing them is thus ma- 
terially reduced. 


Hack-Saw: Massachusetts Saw Works, Chicopee, Mass. 
This saw has a number of improvements in construction, of 
which the most notable-one is a provision for adjusting 
the stroke automatically with the size of the work, so as to 
use, at all times, the full length of the saw blade. This 
adjustment is connected with the sliding vise jaw, so that 
no attention is required to it on the part of the operator. 
The blade is automatically relieved on the return stroke, 
which is made with an increased speed, due to the use of a 
quick-return mechanism. An automatic knock-off is provided 
to stop the machine when the cut is finished. 


UNIVERSAL CoLLeT: Cleveland Collet & Machine Co., Cleve- 
land, O. This is a chuck or collet of the draw-in type, in- 
tended for application to the engine lathe. Its principal ad- 
vantage lies in the fact that it is adjustable for a wide range 
of work, it not being necessary to provide a large number of 
separate spring collets to cover the range, as is usual. The 
work is held by jaws which are opened or closed for a change 
in diameters, in a manner somewhat similar to the ordinary 
scroll chuck. The tightening of these jaws on the work, how- 
ever, is effected as usual by a handwheel at the rear end of 
the spindle, acting on a tube passing through the latter. 


Coit CLutcH: Farrel Foundry & Machine Co., Ansonia, © 
Conn. This clutch is of the type in which frictional contact 
is produced:by the tightening of a heavy steel spring, which 
forms one member, about a drum or barrél, which forms the 
second member. As is well-known, this construction gives a 
very heavy gripping power for a slight pressure in the tight- 
ening of the spring. This particular design has been built 
for powers as high as 8,000 at 60 revolutions per minute in 
one English installation. The spring is hand-forged from a 
high-grade of steel and the drum is of chilled iron, making a 
very durable and substantial construction. The line covers a 
wide range of sizes. 


VARIABLE SPEED SENSITIVE DRILL Press: Villinger Mfg. Co., 
Williamsport, Pa. This drill press is a simple machine with - 
a number of new features, among them being a connection 
of the feeding handle with a friction disk drive in such a 
way that this handle serves to vary the rate of speed as well 
as to feed the drill. Pushing the handle to right or left 
changes the speed, while drawing it down feeds the drill as 
usual. In addition, connections are provided which stop the 
spindle when the feed lever is turned back to its upright 
position. A key is provided which holds the table central 
with the drill at whatever vertical height it is adjusted. This 
key can be withdrawn, however, to permit swinging the table 
from one side to the other as may be required for special 
cases. 


CRANK PLANING MacHINE: Newton Machine Tool Works, 
Inc., 24th and Vine Sts., Philadelphia, Pa. This is a tool 
which has found much favor in railroad and locomotive shops 
and other places where cuts are to be taken on comparatively 
small pieces of tough metal. The framework of the machine is 
of the planer type, but the table is actuated by a crank motion 
of variable stroke driven by a Whitworth quick return move- 
ment, similar to that used in many designs of shapers. The 
saddle is provided with power cross-feed on the rail, and the 
tool slide has a vertical or angular down feed on its slide. 
The machine is very strongly and ruggedly built, and is 
capable of taking heavy cuts, owing to the fact that all cut- 
ting strains are rigidly resisted by the disposition of the 
metal in the framework. 


Cam GRINDING ATTACHMENT FOR STANDARD GRINDING Ma- 
CHINES: Norton Grinding Co., Worcester, Mass. This attach- 
ment may be applied to the maker’s standard type of grinding 
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machine. The desired outlines on the surfaces to be ground 
are produced by master cams or templets, which swing the 
work in toward the wheel or away from it as may be required 
to give the desired contour. A series of templets is provided, 
one for each of the different cams on the shaft, so that each 
is of the proper shape and properly located to give the cor- 
rect timing. The whole arrangement is very simple, and 
easily applied and operated. It should result also in the pro- 
duction of cam surfaces of a high grade of accuracy. Pro- 
vision is made in the device for grinding the templets or 
master cams from models, which are thus exactly reproduced 
in the contour of the work. 


BLUEPRINT SToRAGE TuBe: G. Chalmers Brown, New Lon- 
don, Conn. This tube is intended for the storage and use of 
blueprint paper from the roll. It may be fastened to a bench 
or side of the wall. The roll of paper is inserted in the end 
of an inner tube, after which this inner tube is turned around 
so that the opening in its side is out of line with the opening 
in the outer tube. The paper is thus safely sealed against 
the entrance of light. In removing the paper, the inner tube 
is turned around until the openings register and the paper is 
pulled out through the slot thus provided. A tape-measure is 
mounted on the apparatus which is pulled out at the same 
time with the paper, accurately measuring the length of the 
sheet removed. The paper is torn by drawing it cornerwise 
across the sharp edge of the opening. This tube should find 
favor.on the score of economy and convenience in the use of 
blueprint paper. 


386-INcH RapimaL Dritt: Dreses Machine Tool Co., Cincin- 
nati, O. This machine resembles the previous designs of the 
same builders in the construction of the spindle head, feed, 
etc. It is provided, however, with a new driving connection 
between the horizontal shaft on the arm and the vertical 
shaft inside the column, which does away with a consider- 
able amount of mechanism, including two spur gears, a shaft 
and two bearings. The elevating screw is placed in a recess 
in the front of the column where it does not lessen the swing 
of the machine. An improved clamping device is provided 
which binds the column, the table and the stump together 
by a single movement of the lever. The table may be ad- 
justed to keep it always perpendicular to the spindle. The 
machine will be furnished either with cone pulley or gear- 
box drive, or with constant or variable speed motor drive. 
It drills to the center of 73-inch circles, takes 78 inches be- 
tween the center and the base and weighs about 3,600 pounds. 


LESTER AUTOMATIC SCREW MACHINE: Davis Sewing Machine 
Co., Dayton, O. This is a multiple spindle machine involv- 
ing a number of novel features in its construction. For one 
thing, it has three stock spindles in place of the usual four 
or five. The indexing and cam movements are so arranged 
that these three spindles, on simple work, can be made to 
form three pieces at each revolution of the cams, without 
indexing; these pieces may be alike or different as may be 
required. On plain work, it may thus be seen, the machine 
has a very high capacity. Another new point in the design 
is the large number of tools provided. There are six stations 
in the tool-holder and three cross-slide tools, this making nine 
cutting operations possible for each piece; and as many of 
these operations may be arranged to make use of multiple 
cuts, the range of work to which the machine is. adapted is 
very large. The size of machine at present built has a capac- 
ity for stock up to 1 inch diameter, and a length of feed for 
turning up to 4 inches. 


MACHINE FOR TESTING RUNNING BALANCE: The Norton Grind- 
ing Co., Worcester, Mass. The obtaining of standing balance 
in a rotating part is a comparatively simple operation, it be- 
ing common to roll the work along knife edges or between 
centers, and mark the heavy side as indicated by the position 
in which the part comes to rest. The obtaining of a running 
balance, however, is another matter. It has always been done 
by homemade contrivances, more or less clumsy and slow. 
The Norton Grinding Co: has recently devised a piece of appa- 
ratus for this work which greatly simplifies the operation and 
permits it to be done much more quickly and accurately than 
ever before. Briefly, the part to be tested is provided with 
two supports, one on each end, on which it is rotated rapidly 
by an electric motor. These supports are floating, and indi- 
cate every vibration by means of a lever magnifying arrange- 
ment. Provision is made for marking the high side at each 
support to show the running out permitted by the floating 
bearing. By reversing the rate of ratio the lag due to the 
inertia of the floating and indicating parts is compensated 
for. For long and slender work provision is made for sup- 
porting and indicating at one or more intermediate points as 
well as at the ends. The whole apparatus is well-designed 
and conveniently arranged, and should prove especially use- 
ful in automobile work, high-speed drums and pulleys, and 
in woodworking machinery building in general. 

* * 


The Pennsylvania R. R. tunnels from Bergen Hill, N. J., 
to Long Island City were practically completed December 3 
when the final section of concrete was placed in line D, the 
fourth and last of the tunnels under the Hast River, to the 
Sunnyside Yard, Long Island City. 
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GHORGE WESTINGHOUSE 


ARTHUR WARREN 


The new president of the American Society of Mechanical 
Engineers needs no introduction to engineers of any branch, 
nor to the general public the world over. He has been famous 
and honored everywhere these forty years, for it was in 1868, 
and at the age of twenty-two, that he brought forward his 
great invention, the air brake, which it has been said ‘ranks 
next to the press and the locomotive among those forces to 
which the material developments of the present age pri- 
marily are due.” The evolution of the air brake under his 
personal inventiveness in the years that have passed since he 
first originated the device has made the modern railroad pos- 
sible. Without the control which the air brake gives, high 
speed, frequent service, long trains, huge cars, heavy loads, 
would be unknown. The air brake, therefore, is not only a 
safety device; it is also a most important operating device 
on a railroad. 

George Westinghouse was born October 6, 1846, at Central 
Bridge, Schoharie County, in the state of New York, a son 
of George and Emeline Vedder Westinghouse, His father was 
a manufacturer of agricultural machinery at Schenectady. 
Out of school hours the boy taught himself engineering, and 
it was his idea of a holiday and a vacation to work in his 
father’s machine shop. Before he was seventeen he enlisted 
for the Civil War, serving first in an infantry regiment and 
next with the cavalry. Then, passing an examination for the 
purpose, he was transferred to the Navy where he served dur- 
ing the remainder of the war as an Assistant Engineer. In 
the same year that he returned to civil life, 1865, he en- 
tered Union College and invented a device for placing 
derailed cars on-the track. Three years later he thought out 
and patented the air brake. He had to guarantee the rail- 
road which made the first trial with the brake that he would 
pay for any damage that might be done to the train as a 
result of equipping it with the apparatus and running a trial 
trip. Instead of damaging the train, his brake prevented a 
fatal accident on the trial run and then the skeptical rail- 
road officials expressed astonishment and enthusiasm, and 
men who had thought it “impossible to stop a train with air” 
were eager to buy the invention. 

Young Westinghouse, however, declined to sell. He formed 
a company, took a workshop in Garrison Alley, Pittsburg, 
and began to manufacture the remarkable contrivance which 
he had invented. In a year the new works had thirty-six em- 
ployes, including clerks and office boy. From that modest be- 
ginning have grown the great works of the Westinghouse 
Air Brake Co. at Wilmerding, Pa., and the town of Wil- 
merding itself. From the fruits of the inventor’s genius, 
energy and capacity as an organizer of industry have devel- 
oped thirty companies, of which he is president, employing 
50,000 men, $120,000,000 of capital, and manufactories at 
East Pittsburg, Swissvale, Trafford City, and Wilmerding, in 
Pennsylvania, in London and Manchester, England, and in 
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France, Germany, Italy, Austria and Russia. There is not a 
civilized country in which the name Westinghouse is not 
familiar. 
and gas engines, steam turbines, railroad switches and sig- 
nals, and a multitude of other things testify to the inventive 
and industrial energy of this distinguished man. 

After inventing the brake he took up the study of railroad 
signals and switches and showed how these could be operated 
with compressed air. Having done this, he combined elec- 
tricity with the pneumatic operation of these devices. Thus 
he was led further and further into the pursuit of the then 
new electrical art. Convinced of the practicability of convey- 
ing electrical currents over great distances, he resolved to 
develop the alternating system for that purpose. From Europe 
he acquired the patents of Gaulard and Gibbs. He brought 
Tesla to Pittsburg, backed him financially, placed laboratory 
and workshop facilities at his disposal, and the result was 
the invention of the induction motor for utilizing the alter- 
nating current for power purposes. 

The great successes of Mr. Westinghouse have not beer 
gained without opposition. His strength of character, mind 
and resource, however, has always been brought forth in 
encounters, and he has always won. Opposition to the alter- 
nating current system developed to an extraordinary extent. 
Men who should have known better, and do now, declared that 
the alternating current was impracticable, and that if ever 
made practicable its use would be deadly and a menace to the 
public welfare. Legislation was invoked against it in many 
states. These efforts were really meant to be, whatever the 
legislators may have thought, a systematic attempt to check 
George Westinghouse in his plans for bringing electricity 
within the reach of all. And to prove to the populace the 
“danger” of the system which he advocated, some of the op- 
ponents prevailed upon the authorities to use an electrical 
death-chair for the execution of convicted murderers! The 
originators of this brilliant idea, and of the campaign against 
the alternating current system, found themselves as impotent 
as King Canute when he commanded the incoming sea to re- 
treat. Scientifically, commercially, and in every way, the alter- 
nating system proved to be what the world required for the 
general adoption of electric currents on a large scale, and the 
opposition was defeated. Similarly, in the hard times of the 
early nineties, men who desired to monopolize the manufacture 
of electrical machinery took advantage of the generally de- 
pressed conditions of affairs throughout the country, and en- 
deavored to drive Mr. Westinghouse into a corner, and to ob- 
tain control of the electrical manufacturing company which he 
had founded, organized and built up into a great center of in- 
dustry; but the attempt to overcome him was unsuccessful. 
The panic of 1907 caused a renewal of this kind of attack, 
but as Andrew Carnegie is reported to have said, “George 
Westinghouse is a genius. You cannot keep him down!” 
What is more, you cannot get him down. He is one of the 
world’s strong men. 

At the time of the Chicago exhibition the electrical illumin- 
ations of that vast and beautiful undertaking were the most 
remarkable that had ever been seen. George Westinghouse 
offered to take the electrical contract for a million dollars less 
than the figure which the exposition authorities were on the 
point of agreeing to pay the bidders who seemed to be the 
most successful. “It cannot be done,” the competing bidders 
said to the exposition authorities. “But I will do it,” said 
Westinghouse. And then they undertook to show that they 
monopolized the lamp patents of that time. This they thought 
would make him powerless in the matter, but he persuaded 
the authorities to postpone the decision, and they, glad enough 
to save a million dollars, and having faith in the man, con- 
sented to the postponement. Mr. Westinghouse returned to 
Pittsburg, invented a lamp, returned to Chicago, secured the 
contract and saved the exposition a million. 

George Westinghouse has invented many things, and has 
encouraged invention in the engineers associated with him. 

He devised a system for mechanically controlling the flow 
of natural gas, and piping it over long distances for use as 
fuel in the industries and homes of Pittsburg. He built the 
first ten great generators for Niagara, and those for the ele- 
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vated and subway lines in New York, and for the Metropoli- 
tan Railway in London. It is impossible within the present 
space to enumerate either his inventions or his business. 
achievements. His work has frequently taken him into many 
countries, and distinguished men of all callings and sciences 
are, and long have been, among his personal friends. Of 
these, Lord Kelvin was the first recipient of the John Fritz 
medal. George Westinghouse, by the way, was the second 
person to receive the John Fritz medal. The Frénch Re- 
public, the late King Leopold of Belgium, and the late 
King Humbert of Italy decorated Mr. Westinghouse. The 
K6nigliche Technische Hochschule of Berlin gave him the 
degree of Doctor of Engineering. He was, in 1905, selected 
as one of the three trustees to hold the voting power of the 
stock control of the Equitable Assurance Society, being associ- 
ated in this important trust with ex-President Grover Cleve- 
land, and Justice Morgan J. O’Brien. He is president of the 
American Society of Mechanical Engineers, is one of the 
two honorary members of the American Association for the 
Advancement of Science, and an honorary member of the 
National Hlectric Light Association. 

The latest activity of Mr. Westinghouse is the bringing be- 
fore the attention of the marine engineers of America and 
Europe the reduction gearing and ‘floating frame” invented 
by Rear-Admiral Melville, ex-Engineer-in-Chief, U. S. N., and 
John H. Macalpine. The purpose of this invention is to enable 
high-speed steam turbines to drive the propellers of steam ves- . 
sels, thus obtaining from the propellers and the turbines 
their highest efficiency. Mr. Westinghouse supplied the means 
for constructing and testing this important invention, and 
at the same time developed a marine turbine of his own 
which is said: to be a great improvement over any now in 
use. This turbine has been used in the tests of the Melville- 
Macalpine gear, tests which are reported to be of a re 
markably satisfactory character. 


* 8 8 


ANNUAL MEETING OF THE A. 5S. M. E. 


The thirtieth annual meeting of the American Society of 
Mechanical Engineers was held in New York, December 7 to 
10 inclusive, the Engineering Societies Building, 29 West 39th. 
St., being the headquarters. The registration of members 
was 638, and including guests, 1063. The program was sub- 
stantially as follows: 

Tuesday.—President Smith’s address, “The Profession of 
Engineering,” and the introduction of President-elect George 
Westinghouse, followed by a reception held by the president, 
president-elect, Secretary Rice and Honorary Secretary Hut- 
ton with their ladies. 

Wednesday.—Annual business meeting, reports of member- 
ship, standing and special committees and gas power section. 
In the afternoon a large party went through the new Penn- 
sylvania R. R. terminal and passenger station at 7th Ave. and 
31st and 33d Sts. In the evening an interesting stereopticon 
lecture was delivered by L. W. Ellis of the Bureau of Plant 
Industry, U. S. Department of Agriculture, Washington, D. C., 
entitled “The EHra of Farm Machinery.” 

Thursday.—“‘Tests on a Venturi Meter for Boiler Feed’”’ 
by Charles M. Allen; “Pitot Tube as a Steam Meter” by 
George F. Gebhardt; “Efficiency Tests of Steam Nozzles’ by 
F. H. Sibley and T. S. Kemble; “Electric Gas Meter” by C. C. 
Thomas; “Tan Bark as a Boiler Fuel” by David M. Myers; 
“Cooling Towers for Steam and Gas Power Plants” by J. R. 
Bibbins; “Governing Rolling Mill Engines” by W. P. Caine; 
“Hxperience with Leaky Vertical Fire Tube Boilers” by F. W. 
Dean; “The Best Form of Longitudinal Joint for Boilers” by 
F. W. Dean; “Testing Suction Gas Producers with a Koerting 
Bjector” by C. M. Garland, A. P. Kratz;; “Bituminous Gas 
Producers” by J. R. Bibbins. In the evening the members of 
New York and vicinity gave a reception to the officers and 
members of the society, their ladies and guests at the Hotel 
Astor. 

Friday.—‘“‘The Bucyrus Locomotive Pile Driver” by Walter 
Ferris; “Line Shaft Efficiency, Mechanical and Economic” by 
Henry Hess; “Pump Valves and Valve Areas” by A. F. Nagle; 
“A Report on Cast Iron Test Bars” by A. F. Nagle. 
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An almost unlimited variety of small, 
irregular pieces of work can be 
rapidly finished on a 


No. 4 Plain Screw Machine 


Hence, it can be advantageously employed in the building of prac- 
tically all machinery and tools, as the many small, irregular cast- 
ings and forgings embodied in their construction constitute just the 
kind of work to which the machine 1s adapted. 


Then, in addition, small lots of duplicate pieces, such as screws, 
studs, etc., which are made from bar stock can be economically 
produced on this machine. In fact, it is a valuable machine and 
constitutes a desirable addition to the equipment of every modern 
shop. 


Its construction is described in detail in an attractive cir= 
cular which will be sent free to any address, upon request. 


Brown @ Sharpe Mfg. Company 


PROVIDENCE, R.I., U. S. A. 
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Besides the excursion mentioned there were other excur- 
sions of much interest as follows: 

International Steam Pump Co., Harrison, N. J., to inspect 
a modern plant for the manufacture of pump and hydraulic 
machinery; General Electric Co., Harrison, N. J., to inspect 
incandescent lamp manufacture; Interborough Rapid Transit 
Co., W. 58th and 59th Sts. and west side of 11th Ave., to 
inspect a large central electric light and power station for 
public service; National Phonograph Co., Orange, INA LO 
inspect the manufacture of Edison phonographs and records; 
De La Vergne Machine Co., EH. 138th St., New York, to inspect 
a new type of oil engine; New York Telephone Co., 61 Irving 
Place, New York, to inspect the Gramercy and Stuyvesant 
central telephone exchanges; Crocker-Wheeler Co., Ampere, 
N. J., to inspect a modern plant for the manufacture of elec- 
tric generators and motors; Westinghouse Lamp Co., Bloom- 
field, N. J., to inspect incandescent lamp manufacture; New 
York Edison Co., E. 38th to E. 40th Sts., New York, to inspect 
the Waterside electric light and power stations Nos. 1 and 2 
for public and private service; Brooklyn Rapid Transit Co., 
Kent Ave. and Division St., Brooklyn, to inspect a modern 
central electric power station for public service; Rockland 
Electric Co., Hillburn, N. J., to inspect gas engines and pro- 
ducers in a modern public service plant; Singer Mfg. Co., 
149 Broadway, to inspect the power plant and view the city 
from the tower 548 feet above the street; Trenton Iron Co., 
Trenton, N. J., to inspect a modern electric generator plant 
operated by gas engines; Watson-Stillman Co., Aldene, N. J., 
to inspect a 300 horse-power Riverside gas engine operating in 
connection with a Tait producer; Metropolitan Life Insurance 
Co., E. 23d St. and 4th Ave., to inspect the power plant and 
view the city from the tower. 

The excursion through the Pennsylvania R. R. terminal was 
of extraordinary interest. The terminal, which is part of 
one of the world’s greatest engineering works, occupies four 
blocks in the heart of New York, lying between 31st and 33d 
Sts. and 7th and 9th Aves. It is 784 feet long and 430 wide. 
Its average height above the street is 69 feet, and maximum 
height 153 feet. The main waiting room is 277 feet long, 103 
feet wide and 150 feet high in the dome. At the track level 
the station covers an area of 7.74 acres and the total track- 
age is 16 miles. The number of standing tracks at the sta- 
tion is 21, and the number of passenger platforms is 11. The 
power house adjacent has a boiler capacity of 5,000 H. P. 

The New York terminal extension consists of the Penn- 
sylvania R. R. Tunnel and Terminal Roads forming a con- 
nection with the New York division of the Pennsylvania R. R. 
near Harrison, N. J., which runs'over the meadows, under 
Bergen Hill, North River, Borough of Manhattan and East 
River through the Sunnyside yards to the Long Island Rail- 
road near Woodside Ave., Queens Borough, Long Island. The 
total length of the extension is 14.9 miles, including 1.25 mile 
in the Harrison yard. Of this, 2.78 miles are land tunnels, 
2.29 miles river tunnels. The terminal is really a way sta- 
tion on the connecting link between the Pennsylvania R. R. 
system and the Long Island Railroad system. The terminal 
building is a beautiful structure lined with Carrara marble 
and of most impressive proportions. 

The large number of interesting excursions and other  ex- 
traneous features incident to the meeting tended to detract 
from the value of the technical proceedings. The members 
generally neglected the sessions, the result being that they 
were poorly attended and the discussions largely perfunctory. 
It is a question whether a programme of papers could have 
been prepared that would have drawn more attendance in 
view of the manifold outside attractions. If not, it would 
seem that a change should be instituted in the entertainment 
and conduct of the meetings if the best interests of the society 
are to be conserved. 

The following officers were elected: George Westinghouse, 
president; Charles Whiting Baker, W. IF. M. Goss, E. D. Meier, 
vice-presidents; J. Sellers Bancroft, James Hartness, H. G. 
Reist, managers; William H. Wiley, treasurer. 
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PERSONALS 


H. L. Pelz is now foreman of the foundry of the Chicago 
& Alton R. R. at Bloomington, Ill. 


L.. Fleishfien has been put in charge of the machine depart- 
ment of the Chicago & Alton R. R. shops at Bloomington, [Il. 


Fred H. Robinson, with the Bailey Automobile Co., Spring- 
field, Mass., has been promoted to position of foreman of the 
machine shop. 


A. L. Myers, a department foreman of the LeBlond Ma- 
chine Tool Co., Cincinnati, Ohio, has been made assistant su- 
perintendent. 


Walter C. English, manager of the Boston office of the Iron 
Age and associated publications, has retired after twenty-six 
years of service. 


C. L. Woodward, mechanical engineer and designer, of the 
Bailey Automobile Co., Springfield, Mass., has, been appointed 
superintendent of the factory. 


The headquarters of Ethan Viall, western editor of 
MACHINERY, will be 1811 First National Bank Building, Cin- 
cinnati, Ohio, after January 15. 


J. H. Stevens, who has been in the employ of the LeBlond 
Machine Tool Co., Cincinnati, Ohio, for some time, has been 
promoted to the position of machine tool foreman. 


C. H. Tucker, recently of the Case Crane Co., is now in. 
charge of the new department of the Toledo-Massillon Bridge 
Co., devoted to the manufacture of cranes, hoists, coal and ore- 
handling machinery, etc. 


James Healy, for the past three years foreman of the gear- 
cutting department of the Stevens-Duryea Automobile Co., 
Chicopee Falls, Mass., has resigned and taken a similar po- 
sition with the Pierce-Arrow Co., Buffalo, N. Y. 


H. A. Isaacs, formerly master mechanic of the Chicago & 
Alton R. R. at Kansas City, Mo., and later with the Michigan 
R. R., has been appointed master mechanic of the Chicago & 
Northwestern Ry., with headquarters at Clarion, Iowa. 


Charles Robbins, who for ten years has been employed in 
the industrial and power sales department of the Westing- 
house Electric & Mfg. Co., Pittsburg, Pa., in connection with 
the sale of industrial motors, was recently appointed manager 
of this department. 


George M. Vial, for the past five years in charge of the 
wood pattern department of the Stevens-Duryea Automobile 
Co., Chicopee Falls, Mass., has resigned to take charge of the 
wood-working department of the public manual training 
school of Chicopee, Mass. 


Clark W. Parker, for the past three years employed by the 
Lamb Knitting Machine Co., Chicopee Falls, Mass., designing 
special automatic machinery, has resigned to become presi- 
dent and manager of the Parker Transmission and Appliance 
Co., Springfield, Mass., which is to manufacture and market 
one of his inventions. 


S. J. Rowe, president of the Rowe Motor Co., Waynesboro, 
Pa., has been for the past fifteen months designing self-pro- 
pelled fire apparatus for the American-La France Fire Engine 
Co., Elmira, N. Y.: Mr. Rowe resigned his position with the 
company, to take effect January 1. He will hereafter devote 
his entire time to the business of the Rowe Motor Co. 


EH. P. Haight, well known in electrical circles as the treas- 
urer of the Sprague Electric Co., was elected president of the 
Electric Trade Association of New York, of which Mr. Franz 
Neilson, 80 Wall St., is secretary. Mr. Haight’s experience 
in the electrical trade and his energy and enthusiasm doubt- 
less will make his administration of the society unusually 
successful. 


Samuel A. Chase, who for the past few years was a detail 
and supply salesman in the New York sales office of the West- 
inghouse Electric & Mfg. Co., Pittsburg, Pa., recently resigned, 
and has taken a position with the White Investment Co., of 
New York, a financial investment company handling stock of 
many organizations. Mr. Chase will be in charge of the 
Chicago office of the company. 


G. Brower Griffin was recently appointed manager of the 
sales policy of the detail and supplies saies department of the 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa., in which 
department transformers, motors, switches and switch-boards, 

railway line material, etc., are sold. Mr. Griffin was assistant 
manager of the sales department for six years previous to 
his promotion to the position of manager, having previously 
been connected with the sale of detail apparatus in the 
Boston office. 


S.’Nicholson was recently appointed poner sales manager 
of the Westinghouse Electric & Mfg. Co., Pittsburg, Pa., and 
has taken charge of the policy of the entire company. He 
has been with the company for eleven years in different capac- 
ities. He is perhaps best known to electric motor manu- 
facturers as the organizer and president of the Américan Asso- 
ciation of Motor Manufacturers, an organization which has 
done much in the two short years of its life to improve the 
art of motor manufacture. 
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See gentleman with plenty of time at his disposal has figured that 
ONE TON OF IRON, after going through the necessary pro- 


cesses to make it into hair springs for watches, would be worth 


TWENTY MILLION DOLLARS! 


Made into almost any kind of a MACHINE it eral be worth more 
than if made into SASH WEIGHTS. 


We don't know just how much it would be worth per ton if made into a 


“PRECISION” 


Boring, Drilling and Milling Machine 


because we don’t particularly care and have never taken the time to figure it. 


The DISTRIBUTION of metal concerns us more than its WEIGHT. 


The metal in our machines is distributed as well as we know how§to 


WEA DO: IT. 


| , uae 
do it today, and if we can find a better way tomorrow to distribute it, 


Lucas Machine Tool Co., zivas'ot Cleveland,O.,U.S.A. 


EUROPEAN AND AUSTRALIAN AGENTS: C. W. Burton, Griffiths & Co., London. Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao, 
Barcelona. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen, Budapest. E. McCray & Co., Sydney, Australia. 
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Paul M. Chamberlain has opened an engineering office at 
1522 Marquette Building, Chicago, Ill. Mr. Chamberlain was 
graduated from the Michigan Agricultural College in 1888 
and Cornell University in 1890. For several years he was 
in practical work with the Brown Hoist Co., Cleveland, Ohio; 
Frick Co., Waynesboro, Pa.; Hercules Iron Works, Aurora, 
Ill. He then became assistant professor of mechanical en- 
gineering at the Michigan Agricultural College, and at the 
opening of the Lewis Institute at Chicago he took charge of 
the engineering work and brought it up to its well-known 
standard of excellence. Mr. Chamberlain has made a special 
study of boiler-room equipment, economy in fuel burning, and 
smoke abatement, and will devote his time principally to new 
designs and improvements in existing installations. 


Franklin E. Snow, for twenty-nine years connected with 
the Wells Brothers Co., of Greenfield, Mass., and for a great 
part of that time its treasurer, has retired. from the active 
management. F. O. Wells will continue as president and 
will also act as treasurer. Mr. Snow will be vice-president 
and Edward Blake, Jr., who has been sales manager for some 
years, has been elected a director. Mr. Snow has been one 
of the most prominent factors in the development and pros- 
perity of the Wells Brothers Co., and the growth of the busi- 
ness from a small concern on Mill Street to the present large 
plant on Sanderson Street has been coincident with his con- 
nection. Mr. Snow is also interested as a stockholder in a 
number of other Greenfield manufacturing enterprises, to the 
success of which his business ability has contributed in a 
marked degree. In the enjoyment of a well-earned rest he 
will doubtless still find time to perform, in his quiet and 
genial way, the various duties which fall to the lot of the 
public spirited citizen. 

Charles H. Kirchhoff, for twenty years editor-in-chief of the 
Iron Age, retired December 1. Mr. Kirchhoff graduated from 
the Royal School of Mines, Clausthal, Germany, and before 
entering journalism in 1877 he was a mining engineer and 
metallurgist. He worked as a chemist for the Delaware 
Lead Refining Co., Philadelphia, Pa., from 1874 to 1877, and 
during that time began contributing to the Metallurgical Re- 
view, and later became its assistant editor, remaining on its 
staff two years. Leaving the Metallurgical Review, he joined 
the staff of the Iron Age as assistant editor, and after two 
years service became editor of the Hngineering and Mining 
Journal. In 1884 he returned to the Jron Age as associate 
editor, and in 1889 became its editor-in-chief. Mr. Kirchhoff 
is generally regarded as an authority on metallurgy and steel 
manufacture. He has a wide acquaintance among the steel 
manufacturers, and his personality undoubtedly has been a 
potent factor in the success and prestige of the journal that 
he conducted so long. 

* * * 


OBITUARIES 


Joseph Campbell, president of the Diamond Saw and Stamp- 
ing Works, Buffalo, N. Y., died November 29. 


John B. Chapman, senidr member of J. B. Chapman & Co., 
brass founders, coppersmiths, and machinists, Springfield, 
Mass., died at his home in that city December 6, aged fifty- 
five years. 


F. L. Gallagher secretary and treasurer of the Modern Tool 
Co., Erie, Pa., died suddenly November 29, aged forty-one 
years. Mr. Gallagher was formerly with the Metric Metal 
Works, with which concern he was employed as bookkeeper 
until about nine years ago, when he became manager and 
treasurer of the Modern Tool Co. He was a man of much 
popularity. 

Alden Sampson, 2nd, proprietor of the Alden Sampson 
Mfg. Co., maker of automobile and automobile trucks, Pitts- 
field, Mass., died at his home, December 3, aged thirty-one 
years. Mr. Sampson contracted a cold which developed into 
double pneumonia while on his homeward trip from France 
in the middle of November, where he had gone to observe 
the use of automobile trucks in army mancuvres. 


Dr. Charles B. Dudley, the well-known chemist in charge 
of the Pennsylvania R. R. Co.’s testing work, died at Altoona, 
Pa., December 21, of typhoid-pneumonia, aged sixty-seven 
years. He held the position with the Pennsylvania R. R. Co. 
since his graduation from the Sheffield Scientific School in 
1874. He was twice president of the American Chemical 
Association, and was a vice-president of the American Insti- 
tute of Mining Engineers. He was also president of the 
American Society for Testing Materials for several years. 


William Metcalf, a pioneer steel manufacturer and one of 
the best known metallurgists in the United States, died at his 
home in Pittsburg, Pa., December 7, aged seventy-one years. 
During the Civil War Mr. Metcalf was in charge of the Fort 
Pitt foundry, Pittsburg, where much of the heavy artillery 
used by the Northern armies was made. It was in this 
foundry that the Rodman cannon were cast, the Rodman pro- 
cess being the first effort of importance to make cannon with 
the internal layers in a state of compression due to cooling 
the core rapidly. Mr. Metcalf was head of the Braeburn Steel 
Co., which he organized in 1897. He was the author of sey- 
eral books on steel and metallurgy; his book on tool steel was 
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for many years the only authoritative American work on the 
subject. In 1880 he was elected president of the American 
Institute of Mining Engineers, and president of the Ameri- 
can Society of Civil Engineers in 1893. He was also vice- 
president of the American Society of Mechanical Engineers 
in 1882-1884. 


* * a 


COMING EVENTS 


January 1-8.—Tenth international exhibit, of automobiles and auto- 
mobile appliances, Grand Central Palace, New York, under the auspices 
of the American Motor Car Manufacturing Association, R. EH. Olds, 
chairman, 505 Fifth Ave., New York. 

January 8-15.—A‘ssociation of Licensed Automobile Manufacturers’ 
tenth annual exhibition of automobiles and automobile appliances, 
Madison Square Garden, New York. M. L. Downs, secretary, 7 Hast 
42d St., New York, 

January 18-20.—Annual meeting of the American Society of Heating 
and Ventilating ingineers. W. M. Mackay, secretary, P. O. Box 1818, | 
New York, 

January 19-20.—Annual meeting of American Society of Civil Engi- 
Beers, New York. Charles W. Hunt, secretary, 220 West 57th St., New 
‘ork. ' 

May 31-June 3.—Spring meeting of the American Society of Me- 
chanical Hngineers, Atlantic City, N. J. 

June 7-9.—Convention of the American Foundrymen’s Association 
and American Brass Founders’ Association, Detroit, Mich. Headquar- 
ters, Hotel Ponchartrain. Richard Moldenke, secretary. American 
Youndrymen’s Association, Watchung, N. J. W. M. Corse, secretary. 
American Brass Founders’ Association, 

June 1-August 81, 1910.—American Exposition in Berlin, under 
illustrious auspices, to stimulate trade relations between Germany and 
America. his will be the first all-American exposition ever held in 
a foreign country and will be of interest to all Hurope as well as 
America. It will be held during three of the best months of the year 
for an exposition, being at the full tide of the foreign travel when 
people will be attracted in large numbers. Max Vieweger, American 
Manager, 50 Church St., New York. i 

July 26-29.—Joint meeting of the American Society of Mechanical 
Engineers and the British Institute of Mechanical Engineers in Hng- 


land. 
SOCIETIES AND COLLEGES 


Iron & SreEL INSTITUTE, G. C. Lloyd, secretary, London, England, 
announces that Mr. Andrew Carnegie, past president of the associa- 
tion, has presented the institute with $100,000 for research scholar- 
ships. The object of this scheme of scholarships is to enable students 
who have passed through college or who have been trained in indus- 
trial establishments to conduct research experiments in iron and 
steel and related subjects. The appointment for scholarship is for 
one year, but the council may at its discretion renew the scholarship 
for a further period. Further information may be obtained from the 
secretary. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Boston, Mass., during 
the past year has made the requirements for the degree of Doctor 
of Engineering more definite, and has placed it in the hands of the 
board which also administers the regulations for the degree of Doctor 
of Philosophy. The requirements for the degree of Doctor of Engineer- 
ing and Doctor of Philosophy have now been made supe oe equiv- 
alent. The executive committee has voted two Austin research schol- 
arships carrying a sum of $500 each and remission of tuition fees. 
These are now open to candidates for degrees-of Doctor of Engineering 
and Doctor of Philosophy. 

MusnUM OF SAFETY AND SANITATION, 29 West 39th St., New York, 
through its secretary, Dr. William H. Tolman, is giving stereopticon 
lectures on safety devices. A description of the work of the safety 
committee of the United States Steel Corporation made in Rochester 
so impressed the superintendent of the Rochester Railway and Light- 
ing Co. that he organized a committee of safety in his company which 
employs 2,500 people. The practical results of Dr. Tolman’s work 
are made clear by events like this which promote methods, rules and 
regulations for the preservation of life and limb in industrial works, 
railroads and other activities of life. 

UNIVERSITY OF ILUINOIS, Urbana, Ill., has recently issued a cir- 
cular descriptive of its course in mining engineering lately established. 
The bill establishing the department of mining engineering in the 
state university was passed by the last state legislature. The mining 
and metallurgical products of the state of Illinois, for 1907, repre- 
sent an output value of over $150,000,000. Although Illinois is 
generally regarded as an agricultural state, it has for many years — 
occupied second place among coal producing states and the rapid devel- 
opment of the iron industry about Chicago has’ already placed the 
state well up among the iron and steel producing states, 


CATALOGUES AND CIRCULARS 


ROBBINS MACHINE Co., Worcester, Mass. Circular of Robbins 14- 
inch engine lathe with compound and elevating rest. 

Botcourt Co., Fort Worth, Texas. Circular of Boicourt steam 
power pumps, deep well pumps and deep well working head. 

B. C. Amgs Co., Waltham, Mass. Catalogue of bench lathes and 
fixtures, bench milling machines and dial gages. The company builds 
small machinery to order. 

S. A. Woops MACHINE Co., Boston, Mass. Circular of inside molders, 
a new wood-working tool in which the advantages of a molder, shaper 
and matcher are comprised in one machine. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Boston, Mass. Cata- 
logue of the Institute giving roster of officers and instructors, courses 
of study, roll of students and graduates, etc. 

CHICAGO PNEUMATIC TooL Co., Chicago, Ill., and New York. Cir- 
cular descriptive of Franklin tandem gasoline engine driven air com- 
pressors adapted for isolated compressed power units. ; 

NORTHERN ENGINERRING WoRKS, Detroit, Mich. Booklet 24-B of 
Northern electric traveling cranes, hand power cranes, jib cranes, 
overhead trolleys, electric hoists, steel derricks, etc. 

GENERAL Eectric Co., Schenectady, New York. Bulletin No. 
4708 on Thompson direct current test meter type CB-3, designed as 
part of the equipment of central power stations for periodical meter 
testing. 

M. RumeEty Co., La Porte, Ind. Pamphlet entitled ‘‘Tofling and 
Tilling the Soil,” beautifully illustrated, advertising the Rumely “Oil 
Pull” tractor, a gasoline traction engine designed for plowing and 
hauling on farms. 

GisHott Macwinn Co., Madison, Wis. Leaf illustrating and de- 
scribing Gisholt lathe equipment for finishing valve bodies and work 
of a similar nature. Also leaf illustrating Gisholt lathes used in 
automobile shops. 

Mesta MACHINE Co., Pittsburg, Pa. Circular of Corliss-engine 
driven compressors for large capacities and pressures up to 1,000 


pounds per square inch, and hoisting engines for heavy duty service 
and large capacities. 
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THE NEWEST MILLER ON THE MARKET 


All driving gears of steel with teeth of standard length and 20° pressure angle. 

The drive is always through the face gear which is keyed to the spindle close against the front box. 
Single plunger trip, can reverse all feeds at all times from tripped position, without interference with dogs. 
Direct reading, simple, feed and speed index. 

Table feed levers reverse, and also indicate direction of table travel. 

Sight feed oilers on all important bearings. 


Six different interchangeable drives. Change from the one in use to any other can be quickly made at 
any time by user in his own shop. 
Ask for our 1909 catalog 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI, OHIO, U.S. A. 


EUROPEAN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen and Budapest. Alfred H. Schutte, 
Cologne, Brussels, Liege, Milan, Paris, Turin, Barcelona and Bilbao. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle- 
on-Tyne and Glasgow. 

CANADIAN AGENT—H. W. Petrie, Ltd., Toronto, Montreal and Vancouver. 

AUSTRALIAN AGENTS—Thos. McPherson & Son‘ Melbourne. 
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AMBRICAN BuLoweR Co., Detroit, Mich. Copy of recent decision of 
Judge Hough of the United States Circuit Court sustaining its suit 
against the B. F. Sturtevant Co., Boston, Mass., for infringement of 
patent covering Sirocco fans and blowers. 


CROCKER-WHEELER Co., Ampere, N. J. Bulletin No. 116 on motor 
generator sets for air pumps; bulletin No. 117, “Motor Drive in the 
Laundry ;’’ and bulletin No. 118 on form L direct current motors 1/20 
to 74% H. P. and generators 0.6 to 3%, K. W. 


ARGUTO OILLESS BEARING Co., Waynesboro, Pa. Folder advertising 
Arguto oilless bearings for lineshafts and countershafts in cotton 
mills and other locations where it is desirable to avoid the use of 
oil because of danger of contaminating the product. 


WESTINGHOUSE Euectric & Mra. Co., Pittsburg, Pa. Circular No. 
1506 entitled “Recent Types of Arc Lamps and their Operation,” by 
C. E. Stevens. The paper briefly discusses arc lamps in general, 
and describes the metallic flame are lamp and its mechanism. 


EK. G. SMITH, Columbia. Pa. Catalogue of Columbia calipers, 
“which-way’’ pocket level, Columbia spherometer, steel rules. etc. The 
Columbia caliper is made in various styles, one of which is provided 
with a vernier that makes the reading of 64ths or 128ths as easy as 
16ths with the ordinary plain graduation. 


AMERICAN OXYHyYDRIC Co., Milwaukee, Wis. Pamphlet on the oxy- 
hydric process for cutting and welding metals. The apparatus and 
interesting examples of work done are illustrated, including clearing 
away the tangled steel debris resulting from a boiler explosion in the 
Pabst brewery, cutting 9-inch nickel-chrome armor plate, ete. 


GENERAL ELpcrric Co., Schenectady, N. Y. Bulletin No. 4705 on 
the Curtiss steam turbines for low pressure and mixed pressure. 
Various installations are illustrated, including a 5,000 K. W. low 
pressure Curtiss turbine generator at the 59th St. station of the 
Interborough Rapid Transit Co., New York, 


GOULD & EBERHARDT, Newark, N. J. Folder entitled ‘The Building 
of a Reputation,” giving a brief history of the concern and adver- 
tising the Eberhardt automatic gear-cutting machine for spur and 
bevel gears, automatic generating machinery for hobbing spur, worm 
and spiral gears, rack cutters and shapers. 


COLBURN MACHINE Toot Co., Franklin, Pa. Circular describing the 
Colburn floating reamer holder for use in boring mills with turret 
heads. (See MACHIN HRY, December, 1909.) These holders are made 
in two sizes, No. 1 having a No. 4 Morse taper socket and No, 2 
a No. 5 socket, the maximum capacity being holes 3 and 4 inches 
diameter respectively. 

ROCKWELL FurNAcn Co., New York. Bulletin G on annealing, 
hardening, and tempering furnaces fired with oil or gas fuel. These 
furnaces are adapted for treating, hardening, tempering, case-hardening, 
and annealing tools, dies, taps, punches, cutters, screws, springs: 
nickel, chrome, vanadium, high-speed and carbon steel; brass, copper, 
silver, aluminum, ete. 
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GENERAL ELECTRIC Co., Schenectady, N. Y., has issued an attrac- 
tive pamphlet, ‘‘The Dawn of a New Era in Lighting,’ which treats 
of the history of lighting from the tallow dip to the latest develop- 
mrent in artificial lighting, i. e., the tungsten lamp. ‘The pamphlet 
describes the tungsten lamp and gives figures on its efficiency, cost 
of operation, and describes various applications of the lamp in inte- 
rior lighting. The pamphlet is No. 3885 in the series of advertising 
material published by the company. E 

ScHUCHARDT & SCHUTIE, 90 West St., New York. Catalogue of 
automatic gear hobbing machines, hob grinding machines, hob milling 
machinery, profile milling machines and profile grinding machines. 
The catalogue will be found of general interest by gear makers. It 
contains an illustration of the Schuchardt & Schutte factory inte- 
riors, showing the erection of hobbing machines; also views of the 
Melville-Macalpine spiral reducing gear built for transmitting 6,000 
horsepower from steam turbines to marine propellers, 

BRIsToL Co., Waterbury, Conn. Bulletin No. 114, illustrating and 
describing ‘Gristol’s recording gages for pressure and vacuum: also 
Bristol’s recording water level gages. The practice of recording data 
of pressures, vacuum, water level, etc., in power plants and other 
places is becoming more and more prevalent as the advantages of 
such records are recognized. The Bristol Co. has had twenty years’ 
practical experience in the development and manufacture of recording 
instruments, and offers its experience to all interested in recording 
such data. 

JOSHPH T. Ryprson & Son, Chicago, Ill. Ryerson Reference Book 
for 1910, being a complete list of the most comprehensive stock of 
iron, steel, machinery, and allied specialties in the world, to which 
are added useful tables and information for engineers, architects, 
contractors, structural iron workers, etc. The reference book con- 
tains 380 pages with index, and lists beams, angles, channels, T’s, 
Z-bars, steel separators, flanges, and tank steel parts and other steel 
and iron specialties, boilermakers’ machinery, including the Ryerson 
line of internal combustion machinerv (see MACHINERY. July, 1909). 
The tables and other data will be found generally valuable by users 
of structural shapes, plates, etc. 

CINCINNATI MILLING MACHINE Co., Cincinnati, Ohio. Catalogue 
of horizontal milling macbrines (cone and single-pulley types), vertical 
milling machines, accessories, attachments, ete. The catalogue con- 
tains 160 pages filled with illustrated and descriptive matter. Some 
important improvements on the Cincinnati Nos. 1, 14%, 2 and 3 cone- 
driven machines are shown, especially in the column and feed 
mechanism. The column now used is similar to that used on the 
Cincinnati high-power machines, being a complete box form, containing 
the entire feed mechanism. The catalogue also illustrates the Cin- 
cinnati universal cutter and tool grinder which is a necessary acces- 
sory of milling machine eauipment. Mechanics will find it_of interest 
and value, if for no other reason than because of the detail illus- 
trations throughout, and the directions contained in the chapter 
“Brection and Care of Millers.” A full index adds to the value by 
making reference to descriptions of machines, accessories, etc., easy, 
and obviates the necessity of thumbing over the pages until the 
desired matter is found. 

NILES-BEMENT-PonD Co., 111 Broadway, New York. Pamphlet en- 
titled ‘‘Grinding—Not (Milling—the Way to Machine Flat Surfaces,” 
being an illustrated description of the Pratt & Whitney vertical sur- 
face grinder and some products. It is claimed that the Pratt & 
Whitney surface grinder with vertical spindle will grind from twelve 
to twenty times faster than ordinary surface grinders. The-efficiency 
of the machine is partly due to the cup-shaped wheel, which covers 
the full width of the work while it reduces it to perfect flatness, 
‘fhe horizontal table facilitates chucking all ordinary work, and the — 
magnetic chuck makes the chucking of small work very simple and 
rapid. Illustrations of work done comprise flat-irons aluminum cast- 
ings, carbon segments, cast-iron flanges, cir¢ular saws, repeating rifle 
hammers and ejector levers, automatic pistol frames, knife blades, 


hardened steel planer knives, carpenters’ planes, aluminum and iron a 


automobile manifolds, automobile steering gear housings, automobile 
transmission gear cases, gear blanks, automobile cam shafts, type- 
writer parts, lathe chuck bodies, cast iron frames, etc. The pamphlet 
is a fine example of typographical work and will be found very interest- 
ing by all concerned in the economical and rapid production of sur- 
face ground work, whether they be shop managers, superintendents, 
foremen or machinists. 


TRADE NOTES 


WHITH €o., Philadelphia, Pa., is putting a gasoline-motor driven 
truck of 1% ton nominal capacity on the market, 

CHICAGO BELTING Co., Chicago, Ill., has opened a branch store at 
71 Dey St., New York. with Mr. BH, T. Toogood manager. 

Hurupr Bros. Saw MANUFACTURING Co., Inc., Rochester, N. Y., 
announces that it also manufactures sheet steel specialties, s 

Export CoRPoRATION, Lrp., 29 Broadway, New York, wants esti- 
mates and plans of a complete plant for refining and briquetting salt. 

2AE ELECTRIC VEHICLE Co., Springfield, Vt., is a new enterprise 
which will be ready for business in January. It is erecting a new 
factory. ‘ 

Tap Supprior Tar Co., Springfield, Vt., has been reorganized, and 
will move to Charlestown, N. H., where a factory is being constructed 
for its use. 

BaILtny AUTOMOBILE Co., Springfield, Mass., is making important 
changes in its factory and will bring out a new two-cycle motor for 
its 1910 cars. New machinery will be installed. 

Spirzin Mra. Co., Utica, N. Y., was recently made the sales agent 
of the Fulton Machine & Vise Co., Lowville, N. Y. The company will 
market the entire product of the Fulton Machine & Vise Co. 

STANDARD WELDING Co., Cleveland, Ohio, has recently added to its 
large factory a two-story building giving 50,000 square feet addi- 
tional space which will be utilized by the tube welding department. 


WELLS Bros. Co., Greenfield, Mass.. held its annual meeting of 
stockholders December 1 and elected the following officers: Frank 
O. Wells, president and treasurer; F. E. Snow, vice-president, and 
Messrs. Wells, Snow, White, Blake and Pratt, directors. 

Arr BRAKE: MAGAZINN, Meadville, Pa., is a new journal published by 
the Air Brake Magazine Co., and edited by Frank H. Dukesmith. As 
the name indicates, the journal is devoted to the principles, construc- 
tion, action and use of steam and electric railway air brakes. 


Q. M. 8S. Co. (Quincy-Manchester-Sargent Co.), Plainfield, N. J., 
has moved its Western office in Chicago from 1775 Old Colony Build- 
ing to 738 First National Bank Building. The company’s interests 
in the West will hereafter be taken care of by Mr. J. C. Hoof. 

'TTOLEDO-MASSILLON BriIDGH Co., Toledo, Ohio, has recently added 
a new department to its business, having gone into the extensive 
manufacture of all kinds of cranes, hoists, coal and ore-handling 
machinery, etc. C. H. Tucker, recently of the Case Crane Co., is in 
charge of the new department. 


Morrow BALL BHARING DRILL Cuuck Co., Elmira, N. Y., has been 
awarded a big contract for the machining of cast iron, steel and 
bronze parts used in the manufacture of automobile engines for the 
Overland Automobile Co. The contract will necessitate an addition 
to the Morrow factory and the employment of about 100 extra men. 
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Franklin D. Jones 


Making a Lathe Arbor—Centering 


1. Select a piece of tool steel of a good grade, and cut off, 
in a hack-saw, a length suitable for the arbor to be made. 
This length will depend upon the diameter of the arbor, and 
it is equal to 9 times the diameter for sizes from % inch to 
1 inch; 8 times, for sizes from 1 inch to 1% inch, and 7 times 
for diameters between 144 and 2 inches. . 

2. With a center square A draw two lines at right angles 
to each other across each end of the stock as shown, and at 
the intersection of these lines make a center-punch mark. 
If a cup or bell center-punch B is available, the center may 
be located without first drawing the lines by placing the 
conical part over the end of the work as shown and striking 
the end of punch bd. If accurate results are expected, this 
punch should only be used on work which is round and 
square on the end. Furthermore, it should always be held in 
alignment with the piece being centered. 

3; A combination center drill and reamer C is next caught 
in a drill chuck inserted in the spindle, or in a regular chuck. 
of small size, and set perfectly true. A center is then drilled 
and reamed into one end of the work, while the other is sup- 
ported by the dead center, which should be inserted in the 
previously made punch mark and be set in the position for 
straight turning. The piece may be kept from revolving while 
it is being reamed by attaching a dog to it close to the tail- 
stock end, and then adjusting the cross-slide until the dog 
is in contact with it. A little lard oil or other lubricant 
should be used when reaming. The included angle of the 
taper of the center, is 60 degrees (as at D) this being the 
angle to which lathe centers are ground. The size of the 
largest part « of the center, should be made equal to one-half 
the diameter of the arbor for sizes up to 1 inch. For larger 
sizes up to 5 inches in diameter dimension x should be made 
equal to (diameter —1) =+8-+ 0.5. A section through a cor- 
rectly formed center as it appears when in contact with a 
lathe center, is shown at H. The small hole a, besides being a 
reservoir for lubricant, provides clearance for the point of 
the lathe center, which should not come in contact with the 
mandrel, so that the latter may have a good bearing through- 
out the conical part c. 

Note.—When a regular centering machine is available, it is 
not necessary to locate a center in the end of the work, as 
the latter is properly located with reference to the drill by 
the universal chuck with which the centering machine is pro- 
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mounted between the reamer and d 


SHOP OPERATION SHERT NO. 122 


Franklin D, Jones 


“MAOHINERY, January, 1910 


Making a Lathe Arbor—Turning 


1. After the stock has been accurately centered, it should 
be carefully placed between the lathe centers. At times work 
is spoiled because the driving dog bears on the bottom of the 
driving slot in the face-plate with the result that the live 
center is in contact with only one side of the center in the~ 
work. Then again, chips or dirt in the centers, or the lack 
of oil, often results in inaccuracies which well-fitting lathe 
and work centers were intended to overcome, ~ 

2. The first operation performed on a cylindrical part 
which is being turned between the centers, is to square the 
ends; that is, face them so that they are flat and at right 
angles to the work. This is done with what is known as a 
right-side tool, the cutting end of which is shown at 7. The 
stock should have been cut off to nearly the correct length, 
so that it will not be necessary to remove much metal from 
the ends. Usually the tool is not set so that the straight cut- 
ting edge e is at right angles with the axis of the work, but 
at a slight angle as shown. The point is then brought into 


.. contact with the work close to the center, after which the tool 


is fed out in the direction of the arrow a by the cross slide. 
A smooth finishing cut may be obtained by slightly rounding 
the tool point. j 

Note.—If the end of the work does not need to be exactly* 
flat, the tool may be set approximately at right angles with 
the work axis, and then be fed in the direction of the arrow }, 
thus removing a chip equal to the width of one side. Obvi- 
iad, this method is confined to comparatively small diam- 
eters, , 

3. The arbor is first rough turned, after which it should 
be annealed to relieve it of any internal strains which may 
have been set up. The ends £ are then finished and polished, 
and the body B is turned to size with a suitable allowance 
for grinding. This allowance will depend on the size and 
style of arbor, some being distorted in hardening more than 
others. An allowance of from 0.012 to 0.015 inch should be 
sufficient. ~ 

4. The centers are next rounded at r by holding one end 
of the arbor in a true-running chuck, while the other is sup- 
ported by a steady-rest, and using a.hand graver. If the cor- 
ner r is left sharp it is easily bruised. ; 

65. Grip a 60-degree center reamer R in the chuck and set 
it perfectly true. Then, with the spindle locked and the arbor 
ead center, ream each cen- 
the worn Seon | 
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Operations for the Article in this number entitled “Machine Shop Practice—Centering ” 


Franklin D, Jones 
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the 


then ready to be hardened. This is done so th 
of the centers is not easily impaired, and to g 
face to the arbor and make it more rigid. = Biss 

2. When a piece of steel is hardened, it is usual 
torted or sprung out of shape more or less; for th 


the 


true so that’their axes exactly coincide. t 
brass or copper will give excellent results. The conic 
should be finished to the same taper as the lathe center, 


an 


be removed from the centers before lapping is begun. 


3. 
and 


with a lever feed, remove the spindle cap so that th 
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Making a Lathe Arbor—Finish 
The flats F on the ends, against which 
driving dog is to bear, are next milled. 


ea h 


centers in each end of the hardened arbor should be lapped 
A lap L made of 
a nd 
included angle of 60 degrees, All scale and dirt shou 


Grip the lap in the chuck of a speed lathe (pre 
set it perfectly true. If the tail spindle is 


may be easily moved back and forth. Place a Lens e 


grade emery and oil in one center hole and with 


rest’ 
the 


as soon as the lap and work are in contact, they show! : 
separated, the work turned part way around, and again mov 

against the lap. After this operation is repeated a_ 
of times, the work should be turned end for end. I 
way the two centers are finally ground true and in al 
with each other. } 
for finishing the centers and a fine grade of emery us 
As the abrasive toward the mouth of the center moves 
rapidly than that farther in, and as centrifugal force | 
to move it to the largest part of the hole, the lap eu 
faster at this point. Because of this tendency, centers whi 


are 


point. 
should curve toward the direction of rotation, as shown | 


end 
4, 


scription of this operation will be found on sheet No. 
After rough grinding, it is good practice to allow the wor! 
“season” before taking the final cut. s, i 

Norr.—The steel used for making arbors should not 
too high a carbon content, as such steel is more liable to c 
or spring out of shape when it is being hardened. A 8' 


ing against the tail-center push the work gently ag 
lap which should be revolving. at a high speed. A 


A new and perfectly true lap should be 


a" 


ee 
will 


to be hardened and lapped are sometimes reamed to 


view. vi 


The arbor is next ground to the required size. Ade 5 


for arbors of medium size, having one per cent of carbon, will, Bp 3 
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a LOCOMOTIVE BUILDING AT ALTOONA* 


MAKING MAIN AND SIDE RODS AT THE JUNIATA SHOPS 


wig RALPH BE. FLANDERSt 
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siderable traveling to do, who never get over our 
childhood’s love of “riding on the cars.” Such of us 
as are commuters may, perhaps, become hardened to the pleas- 
ures of their twice-a-day journey between home and work; but 
‘any break in this routine, even though over roads reasonably 
familiar, is looked forward to with anticipation. There is 
always something of interest to be seen in the endless pano- 


i. 
'T HERE are some of us, even among those who have con- 
a 


EE 


Fig. 1. Type H-8-B Consolidation Freight 
Railroad at the Juniata Shops, Altoona, Pa. 


rama which flies past the car windows; there is always new 
_ knowledge to be gained of the geography of the country tra- 
versed; there is always something of interest to be noted in 
the management of the road itself—in the rolling stock, the 
Motive power, the road-bed and the personnel; and there sel- 
dom fails to be some- 
thing in the way of 
human interest to be 
found among one’s 
fellow passengers, 
exciting curiosity or 
amusement or exas- 
peration, as the oc- 
easion requires. 

The wide western 
p) lins, the spectacu- 
engineering work 
the Rockies and 
e Sierras, the gor- 
ous coloring of the 
id desert regions, 
add interest to 
vel in the newer 
ts of the country. 
spite of these 
Ire widely adver- 
ed features, how- 
, the favorite 
lIroad trip of the 
er is one that lies in the heart of one of the most popu- 
and busiest sections of the country—that over the main 
of the Pennsylvania Railroad from New York to Pitts- 


For previous articles on the Juniata shops see RAILWAY MACHINERY, 
mber and December, 1901, and January, 1902. 
v A8 ociate Editor of MACHINERY. 
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burg. Perhaps the comfort of traveling on this line has 
something to do with its attractiveness. Most of us are amen- 
able to the charms of comfortable cars, smooth road bed, cour- 
teous service and fast running trains; but the country itself, 
as seen from the‘windows on this journey, is a veritable epit- 
ome of the beauties of nature and the latest advances in the 
progress ‘of civilization. 

The first stretch of the journey between Jersey City and 
Philadelphia is a familiar one, with its long 
line of billboards on either side, broken by 
occasional suburban towns and manufactur- 
ing cities. The most interesting thing on 
this stretch is the traffic itself, and the way 
in which it is handled. This division is a 
veritable race-course, and a crowded one at 
that; four tracks, sometimes six, and all of 
them. filled with traffic. Train after train is 
met, slow freight, fast freight, accommoda- 
tion and express—the latter drawn by loco- 
motives which fit to a T, Kipling’s character- 
ization of “running like.a scared cat on top 
of a back-yard fence.” Perhaps the most 
complicated and responsible job of train 
despatching in the world, is that of taking 
care of this traffic between Jersey City and 
Philadelphia. Trains are shuttled from 
track to track as need requires. The fast 
freights pass the slow freights, the locals 
pass the fast freights, and the expresses pass them all. 

From Philadelphia to Harrisburg the road lies through what 
must surely be the richest farming land in the country. 
There are no very large cities, but instead a succession of 
country towns, many of them with quaint names like “Bird- 
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Fig. 2. Details of New Design of Connecting-rod or Main-rod used on Pennsylvania Consolidation Locomotive 


in-Hand” and “Highspire.” This country is populated largely 
by Quakers. If you are riding through on a Sunday, you will 
see them going to or from church. The vehicle used is a 
long-bodied wagon with a covered top. On the front seat sits 
father and the oldest boy, with perhaps one of the youngsters. 
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In the cavernous recess at the rear, you can catch a glimpse, 
if you are quick enough, of a woman’s face under a drab 
Quaker bonnet; and the chances are that there are two or 
three more children stowed away in there also. The wagon 
is usually drawn by a single, stout and comfortable horse. 
The whole countryside reflects the Quaker characteristics— 
prosperous, well-kept, neat and friendly. The houses are 
largely of stone or brick, the outbuildings and fences are all 
whitewashed, and every foot of arable land 
has been brought under cultivation. 

From Harrisburg to Altoona we have a 
130-mile stretch of river scenery, the first 
part of it along the Susquehanna (crossed 
by the magnificent 3,800-foot, 48-arch, stone 
masonry bridge), and the rest of the way 
along the Juniata, a tributary stream. The 
valley of the latter is for the most part very 
narrow and hemmed in by high mountain 
ridges. The track is crooked, and the flying 
train barely misses the corners of the pro- 
jecting ledges as it swings around them; 
but the curves are easy and the track is 
smooth and the train scarcely slackens in 
its speed; but we are climbing all the time, 
as is evidenced by the endless miles of riffle 
in the stream. Narrow valleys open out to 
the right and the left, some of them bring- 
ing down branch lines “from quarries and mines, and up these 
valleys glimpses can be caught of still higher mountains. 
Finally, at Altoona, the valley opens out into a wide plateau 


Fig. 3. Finishing the Main Rod Forging under the Steam Hammer 


lying at the foot of the main ridge of the Alleghany Moun- 
tains. Here the real climb commences. The single engine 
which has drawn the train from Harrisburg is taken off and 
two fresh ones are attached; and sometimes, on a heavy train, 
a third one is added. 

There is no stretch of track in the world equal in interest 
to the twelve mile climb from Altoona, around the Horseshoe 
Curve, to the summit tunnels at Galitzin. Out in the Rockies 
they will show you twists and hairpin curves, turns and loops, 


Fig. 4. Weight of the Rough Main Rod Forging 


until the head is: dizzy; the Canadian Pacific and the rail- 
ways of the Alps have corkscrew tunnels and other contriv- 
ances for surmounting the rock barriers placed across the 
stream of commerce. But many of these engineering feats 
are performed for roads carrying, at the most, two or three 
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trains a day, often on narrow-gage tracks at that. Here we 


have a four-track, standard-gage trunk line, of one of the 
two largest railroad systems in the country, whose traffic is 
concentrated here as at the throat of an hour-glass. 

The Alleghanies form a tremendous handicap to the Penn- 
sylvania system, but the problem has been bravely tackled. 
The road climbs out of Altoona along the southern slope of 
the ridge to the westward of the town, bending into the ra- 


Fig. 5. Double-head Planer for Surfacing the Main Rod Ends 


vines and out around the points of the ridges, and climbing 
all the time. At a narrowing of the valley formed between 
this ridge and the next one to the south, the road abruptly 
crosses and turns back on its track, heading for the east again. 
This is the famous Horseshoe Curve. 
it rounds the point of this second ridge and returns to its 
westward direction, clinging to a shelf far up the side of the 
mountain, a thousand feet above the floor of the valley which 
it left only ten miles back. 

The view from the little station at Allegrippus is a marvel- 
ous one. Countless mountain summits stretch away to the east 
and south, melting into the faint blue haze which perpetually 
hangs over this region. Distant trails of smoke and steam, 
and long gashes cut in the rock faces of the ledges, mark the 
existence of other tracks than those we have been ascending, 
and give evidence of the indomitable energy of man in sur- 


Fig. 6. Rear View of Planer showing Four Tools at Work on 
One End of Two Main Rods 


mounting the barriers thrown up by Nature, and in gaining 
for himself the riches she has hidden away. From now on, 
almost every valley leading off to the right or the left has its 
line of track running off into the mountains, and bringing 
back its cargoes of coal and coke. But this view from Alle- 
grippus, though inspiring, is a short one. 
plunges into the Galitzin tunnel, and the climb is over. 


The long grade down into Pittsburg is, perhaps, as interest- — 
There is not 
quite the display of flame and flame-lit smoke that could be — 


ing in the evening as when seen by daylight. 


Still laboring upward, — 


The train soon 
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seen in former days, before the waste gases of the furnaces — 


were captured for heating the blast and firing the boilers; but 


the old bee-hive coke-ovens are still in use, and hundreds of 
them are seen from the track, their sultry red fires momentar- 
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ily breaking the gloom, and giving a diabolic tinge to the 
shadowy figures of their attendants. After leaving behind 
the ramshackle rattle of the Johnstown rolling mills, the coun- 
try becomes more and more thickly populated. Town joins to 
town, and in the last few miles before entering Pittsburg, 
the succession of manufacturing plants, tenement houses and 
freight yards is unbroken. Pittsburg is certainly the “manu- 
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Fig. '7. Finishing the Top and Bottom Edges of the Main Rods 
in the Slab Milling Machine 
facturingest” city in the world, but—glory be!—you can get 
a train out at almost any hour of the day or night. 


Altoona 


Altoona is the focus of railway activity in this mountain 
region. It forms the terminal of the Hastern and Western 
Pennsylvania Divisions, and there is scarcely a moment of 
the day when trains are not arriving or departing. The dens- 
ity of the traffic is best realized, perhaps, by sitting on the 
slope of the mountain-side above the Horseshoe Curve (as the 
writer did one Sunday afternoon) and watching the trains 
slowly panting upward or carefully sliding down the heavy 


Fig. 8. The Main Rod Roughed Out 


grade. Apparently there is not an hour of the twenty-four, 
when one or more trains are not visible from this point. The 
sound of laboring locomotives and clanking couplings ceases 
not by day or night, year in or year out. 

Aside from its importance as a division terminal, the town 
is still further distinguished by being the location of an im- 
mense system of railrodd shops, It has, in fact, probably the 
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largest railroad population in the world, numbering about 
seventy thousand inhabitants. The only other business of 
any size in the place employs not over one thousand workmen. 
All the miscellaneous industrial activities, such as those of 
the storekeepers, doctors, street-car employes, policemen, 
preachers, etc., must be credited to the railroad, as they serve 
the railroad employes, and without them they would be out 
of work. The Pennsylvania Co. has here an immense loco- 
motive repair shop, a locomotive testing plant, car shops, and 
foundry; and a locomotive building plant at Juniata, a suburb 
toward the east. It was this latter shop in which the writer 
was particularly interested. 


Shop Practice from the Juniata Plant 


Here are built all the passenger engines for the Pennsyl- 
vania Railroad, and many of the freight engines as well. It 
takes a system the size of the Pennsylvania to build locomo- 
tives in sufficient quantities to make a shop of this kind profit- 
able or possible. As it is, the types have been standardized 
and the work has been brought down to a manufacturing 
basis. The extent to which the interchangeable idea has been 
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Fig. 9. Channeling Operation performed with Inserted Tooth Cutter 


carried out would seem incredible to a mechanic not familiar 
with locomotive building, or familiar only with old-fashioned 
practice in that work. The visit was an enlightening one in 
this particular to the writer. Perhaps something more on this 
line can be said later on. On this visit he was interested par- 
ticularly in getting photographs and material for describing 
in detail the manufacture of a particular part or a series of 
parts of the locomotive. For this the main and side rods 
were selected. The separate operations are comparatively 
simple and may be shown readily by photographs. Many of 
them are ingenious, however, and some of them have highly 
suggestive value for similar work in other lines. The whole 
series presents a record of shop practice of which the plant 
has no reason to feel ashamed. 

The rods chosen for illustration are those for a heavy con- 
solidation freight locomotive. A drawing of the main rod is 
shown in Fig. 2. It will be seen to differ radically in some 
particulars from the standard design. While the cross-head 
end is of familiar construction, the rear end catches the eye 
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at once in looking at the finished locomotive. This is due to 
the placing of the key at the outside end of the rod. A rod 
made like this has an unfamiliar appearance, but its advan- 
tages grow on the beholder as he looks at it. 

The construction is exceedingly simple, requires consider- 
ably less machining and a much smaller number of bolts and 
other small parts. It would seem to be secure as well. It will 
be noted that the key has a projecting lip at its lower end, 
which interlocks with a notch cut in the lower end of the bolt. 
This, in connection with the lock nuts on the bolt and the 
groove provided for the point of the set-screw in the key, 
makes it practically impossible for anything to get loose and 
fly out. To have this happen, the key set-screw would have 
to be unscrewed, or the point broken off; the cotter pin for 
the lock nuts on the bolt would have to be sheared; both nuts 
would have to be loosened and fall entirely off; and then 
both bolt and key would have to be thrown out at the top of 
the opening. It will be noted that the channeling is parallel. 
This permits the operation of cutting it out to be performed at 
one setting for each side. The flanges of the section are 
thickened at the rear end, giving the necessary increase in 
strength. 

Roughing Operations on the Main Rod 

Fig. 3 shows the blank for the main or connecting-rod in 
the forge shop. This article deals with the machining opera- 
tions particularly, so the forging will not be elaborated on. 
The picture is interesting, however, in showing the type of 
equipment provided in this plant. Attention should be called 
to the large, airy room and the fine lighting. The completed 
forging is shown in Fig. 4 mounted on the scales. The weight 


Fig. 10. Cutting out the Jaws for the Open End of the Rod in a 
Double-blade Sawing Machine 


of the particular one shown was 1,985 pounds. This should 
be noted, as later on figures will be given to show the amount 
of metal removed in the different machining operations. It 
may be mentioned that the main rods, and all other parts of 
the locomotive, for that matter, look very much larger on the 
floor of the shop than they do when seen in place on the fin- 
ished machine as it stands on the track. This ton-weight of 
forged steel is a very imposing piece of metal, indeed. 

The first shop operation is that of planing the sides, top 
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and bottom of the two heads of the main rod. The sides in 
this operation are planed down to size, while the top and 
bottom are roughed only, these surfaces being of complicated 
form as may be seen from Fig. 2. 

These cuts are taken on a planer of special design, widely 


Fig. 11. The Main Rod ready for the Slotting Operations 


used for this work. As best seen in Fig. 5, it has two sets 
of housings and cross-rails. Each set is provided with two 
tool heads on the cross-rail and two side heads, making 
eight tools available for simultaneous working. In the case 


Fig. 12. Finishing the Open End on the Slotting Machine 


shown all eight tools are at work. The table of this machine 
is not provided with a quick return, since the tools on one 
end cut in one direction, while the others cut on the back 
stroke. The housings at the right of Fig. 5 are adjustable 
along the length of the bed to agree with the length of rod 
being machined, thus adapting them for intermediate and end 
rods as well as for the long connecting-rods here shown. Fig. 
6 shows a rear view from one end of the machine, showing 
four of the tools at work. The four at the other end are set 
in similar positions. 

After machining one face and one edge at each end, as 
shown in Fig. 6, the rods are turned over onto these machined 
surfaces to permit the finishing of the other face and other 
edge of each. .The methods of holding the work are of the 
simplest, being those used in standard planer practice. The 
rough planing of these surfaces leaves the rods in a condi- 
tion to be clamped to the table and to each other on machined 
surfaces for subsequent operations. 


Laying Out and Finishing the Body of the Rod 


The rods are now taken from the planer and placed on 
horses in the open floor, where a workman lays the templet 
on each of them and scribes around it, on the planed faces 
of the two heads, the outline to which the rod is to be fin- 
ished. On these lines he prick punches the centers for the 
various drilling operations required in working out the open 
and closed ends of the rod, and in machining the slots for the 
keys, bolts, etc. The laying out for all subsequent operations 
is all done at this time. By scribing from a templet in this 
way, assurance is given that the forging will finish out to the 
required size, and the work of taking measurements in machin- 
ing is greatly reduced. 

Fig. 7 shows the next machining operation, which is that 
of milling the top and bottom of the I-beam section of the 
rods. This is done, as shown, in a heavy slab milling 
machine with inserted tooth cutters, of which we will have 
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more to:say later. Four of the forgings are mounted in place 
on the machine at a time. The ends of each rod are blocked 
up to bring the surface to be milled horizontal and at the 
proper height, as indicated by the scribed outline on the work. 

It will be noted that piece No. 2 shows evidence of having 
got into difficulties. The distortion shown, however, is evi- 
dence of remedial action, instead of being the original cause 
of the trouble. The workman found, in lining this piece up 
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Fig. 18. Working out the Openings at the Cross-head Ends of the Main Rod 


on the planer in Fig. 5, that there was not stock enough to 
finish out the open end of the rod to the full width. It was, 
therefore, sent back to the shop and swaged out in the center, 
as shown, which widened it to the required dimensions. The 
reduced portion in the center comes in the part which is cut 
out to receive the brasses, so that it still permits the head to 
be finished out to the required dimensions. The kind and 
amount of chips produced in this operation give evidence of 
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Fig. 14. Drilling the Hole for Keybolt Slot 


the size of cuts taken on locomotive work in this shop. A 
copious supply of lubricant is, of course, brought to the cut- 
ting edges. 

After milling each of the straight sides of the rods, as 
shown in Fig. 7, the operator works out, so far as he can, 
the outline of the heads at both ends as scribed by the tem- 
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plet. This is done by raising or lowering the cross-rails by 
hand as the table is fed past under the cutters, following the 
scribed line and working out the metal close to it. This 
operation naturally requires considerable skill on the part of 
the operator in following the line as closely as possible with- 
out breaking through it. The result of his skill is shown in 
Fig. 8, where the forging, as it looks after this operation, is 
shown on the scales. It will be noted by comparing this with 
Fig. 4 that 485 pounds of metal have been removed so far. 
The I-beam section has next to be formed in the body of 
the rods by the milling of channels on each side. This opera- 
tion is shown in progress in Fig. 9. The same machine is 
used as shown in Fig. 7, using inserted tooth cutters of the 
proper dimensions with corners rounded to the radius of 
the inside edges of the channel. Two rods are laid on the 
table side by side, held by suitable stops and clamps. The 
cutters for this operation are 8%4 inches in diameter, and they 
revolve at 86 revolutions per minute, giving a surface speed 
of 82 feet per minute. The table feed is 154 inch per min- 


Fig. 15. Working out the Keybolt Slot on the Slotting Machine 


ute. Two cuts are taken over:each channel to bring it down 
to depth, the cut being 414 inches wide and about % inch 
deep for each cut and cutter. 

The supplementary support for the cutter arbor between 
the two cutters was no part of the original equipment, being 
added in the shop. It was found to greatly increase the capac- 
ity of the machine. It is only in the past decade that me- 
chanics have discovered how important in the matter of pro- 
duction, is a support for the tools and the work rigid enough 
to prevent the harmful vibration and chattering, which de- 
stroys the edges of cutting tools. The amount of metal re- 
moved in the operation shown in Fig. 9 is something over 
500 pounds for each rod. At 154 inch feed per minute, this 
figures out to a very lively cutting time, for cuts as narrow 
as these are. 


Working Out the Jaws, Key-slots, etc., of the Main Rod 

The rods are now taken to the drill press to drill the 
holes mentioned in the operation of laying out the work with 
a templet. For the rear or large end of the connecting-rod, 
the block taken out in forming the jaws is not removed en- 
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tirely by drilling. As shown in Fig. 10, this block is cut out 
by a double sawing machine, the drill holes being used be- 
yond the extreme depth to which the saws can enter. The 
outer end of the rod is supported on a horse in this opera- 
tion, remaining stationary, since the feed is applied to the 
head on which the saw is mounted. These saws are of the 
inserted tooth type. 

Fig. 11 shows the condition of the rod at the end of the 
operation shown in Fig. 10. It also shows the various holes 
drilled from the lay-out provided by the templet. It will be 
noted that holes of various diameters are used. At the large 
end the large holes at the bottom of the jaws are properly 
located and of the proper diameter to furnish the radius sur- 
face to which the inner corners of the opening are finished. 
In the same way the corner holes of the opening at the small 
end and the large holes in the key-slot are properly located 
and sized for finishing at these points. This accuracy in the 


Fig. 16. The Main Rod at the Completion of the Machine Work 
laying out and drilling of these holes simplifies the finishing 
operations in the slotting machine very greatly. 

Fig. 12 shows the slotter at work on the rear end of the 
rod. A tool is used having cutting edges rounded to the 
radius of the corners of the opening, so as to join easily onto 
the radius produced by the drill holes. Comparatively sim- 
ple outlines are required, as is shown plainly in Fig. 2. The 
lines scribed by the templet furnish the guide to the operator 
in this operation. The same cuts for the small end of the 
rod are shown in progress in Fig. 13, which more plainly 
shows the form of tool used. This is provided with top rake 
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Fig. 17. The Brasses, Liners, Gibs, Bolts, etc., to be fitted into the Main Rod 


as shown, and will cut when feeding in all four directions. 
A rubber tube for the lubricant is brought down close to the 
cutting point. 

Fig. 12 and, later on, Figs. 25 and 31, show an interesting 
form of cutter support for heavy over-hanging work of this 
kind clamped to the slotting machine table. A horse or tres- 
tle is provided with a pair of leveling screws, each support- 
ing a roller. On these rollers, as shown, is mounted a bar 
provided, in turn, with pivots for a second long roller. On 
this the work rests. It will be seen that this arrangement 
allows the work-table of the slotting machine to be fed or 
adjusted in and out, or from one side to the other, without 
any interference to this movement from the support of the 
outer end. The work will roll freely in and out on the long 
upper roller, and the bar on which that roller is mounted 
will roll freely from side to side on the revolving screws, 
supported by the trestle. 


MACHINERY 


» of the key-slot are drilled, as shown in Fig. 14. 
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After finishing out the openings as just described, the rod 
is taken to the drill press, where the holes for the two ends 
Fig. 15 shows 
this slot being worked out with a tool similar to that shown 
in WW jes ais. EAL key-block, such as is used in the finished rod, 
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Fig. 18. Suspended Emery Grinder used for Finishing 


is mounted between the two ends of the jaws, as shown, to 
take the strain of the cutting and the clamping in place so 
as not to spring the work. The outer end is supported as 
in Higs 12! 

In the next operation the oil holes are drilled and counter- 
bored and the oil cup at the small end is worked out. This 
is rounded, as shown in Fig. 2. The oil cup at the large end 
is not rounded at the present time, as it is shown, being left 


Fig. 19. Grinding and Polishing the Channels on the Main Rod 
with Suspended Grinder 


in the shape of a rectangular block the full width of the head 
as seen in Fig. 20. The only reason for rounding this oil 
cup would be to effect a slight saving in weight and appear- 
ance. It does not appear that the cost of the operation is 
sufficient to warrant the slight advantage. 

The rod is now finished so far as the machining operations 
are concerned, and is in the condition shown in Fig. 16, where P 
its weight is shown to be 657 pounds. This, it will be seen, 
is only one-third of the rough weight of the forging as given 
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Fig. 20. The Main Rod ready for the Locomotive 


in Fig. 4. This is an interesting example of the efficiency of 
modern machining operations. It would be possible to forge 
the blank much closer to size than is done in actual practice, 
so that the amount of metal removed could be greatly less- 
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ened. It is so simple a matter, however, to remove large 
quantities of metal with rigid machines and suitable tools, 
that there is no economy in taking the time required to forge 
close to size. As a consequence, twice as much metal is 
cut off and thrown into the scrap as is left in the finished 
part. ; 

Bench Work on the Main Rod 


The main rod now goes to the bench and vise operators, 
where it is polished and fitted to the parts that go with it, 
shown in Fig. 17. The polishing is done (see Figs. 18 and 
19) by emery wheels hung on counterbalanced swinging frames 
from the ceiling. These have entirely supplanted the labori- 
ous and time-consuming filing operations that used to be em- 
ployed. The wheels can be manipulated so as to follow flat 
and round surfaces with equal facility, smoothing out all the 
roughness of the outlining operations on the heavy milling 
machines. Fig. 18 shows the wheels smoothing up the round 
- for the swell of the head at the open end. Fig. 19 shows a 
small wheel with a rounded edge finishing up the corner of 
the groove in the channel. ~ 

In addition to these polishing and finishing operations, the 
parts shown in Fig. 17 have to be fitted into place. The ma- 
chine work done is of such a grade that no machine opera- 
tions are required for fitting these pieces. A little easing 
with the file and the vise here and there is all that is re- 
quired. The parts themselves and their uses in the rod will 
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new ones taken from stock. Forked pivot hinges are pro- 
vided to which the end rods are connected with a knuckle 
This is the usual 
locomotives. 


joint, as shown best in Figs. 21 and 34. 


construction for consolidation Owing to the 


Fig. 23. Finishing the Sides of the End Rods in a Slab Milling Machine 


inequalities of the track and unequal wear of the driving 
wheel tires, there can be no assurance that the driving wheel 
axles will remain in the same plane, so it is necessary to 
hinge these rods to give a free vertical movement for the 
axles with relation to each other. 

Split boxes have sometimes been 
provided for the crankpin bearing 
for one of the end rods, either the 
front or back, but this is not now 
done on this road. Adjustment of 
center distances is rendered un- 
necessary at the present time by 
the exceedingly careful attention to 
dimensions given in the shop. In 
machining and inspecting, the dis- 
tances between the finished sur- 


Fig. 21. 


be readily understood by reference to Fig. 2. Fig. 20 shows 


the completed rod on the scales. 


Design of the Side Rods 


Fig. 29 shows the type of end rod, and Fig. 21 the inter- 
mediate side rod used on these consolidation locomotives. 
Owing to the short center distances between the crankpins, 
the inertia of the rod as it flies up and down is not so serious 


Fig. 22. Finishing the Sides of the Heads of the End Rods 


a matter as in the case of the main rod. For this reason, it 
may economically be made of a plain rectangular section as 
shown. Solid bushings are used, with no provision for ad- 
justing. When these are worn to a point where further use 
becomes inadvisable, they are pressed out and replaced with 


Details of the Intermediate Rod Construction 


faces of the frame pedestals of the 
driving boxes are required to come 
right within the thickness of a 
piece of paper, which (as any me- 
chanic knows) is somewhere near 
0.005 or 0.006 inch at the most. 
Under such conditions, end adjust- 
ment becomes unnecessary. Such variation in center. dis- 
tances as results from wear affects alike the axle boxes and 
the crankpin bearing. 
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Removing the Metal from the End Rod Forgings 
and Laying them out with Templet 

In Fig. 22 is shown the first machining operation on the 
end rod. Two or four of these at a time are laid on the bed 
of the planer-type slab milling machine, while the side sur- 
faces of the stub ends are worked off on one side. The forg- 
ings have, of course, been packed on the machine so as to rest 
firmly, and the depth of cut is so gaged as to leave stock to 
tinish out on both the heads and the rectangular sections. 
The holding of the work is effected by the means common in 
planer practice, which have been found sufficient for the heavi- 
est cuts on the slab milling machine. Of course the principal 
strain is against the back stops, and these, it will be seen, 
are of very heavy construction. 

After milling both heads in the manner just described, these 
end rods are turned over to the templet man, who scribes out 
on them the outline, the location of the holes, etc., the same 
as was done for the main rod. They are then returned to the 
slab milling machine and milled on the top and bottom edges 
of the rectangular section and around the outlines of the 
heads, as described for the main rod in connection with Fig. 
8, and as illustrated for the intermediate rod in Fig. 30. The 
templets for laying out these parts are shown lying beside 
the base of the milling machine in Fig. 23. One of them is 
for the front end rod and the other one for the rear, practi- 
cally the only difference between the two being a slight vari- 
ation in length. 
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Fig. 23 also shows the next machining operation, which is 
that of milling the sides of the rectangular section of the 
end rod. Four of these are mounted in the miller at a time, 
two cutters being used on the machine spindle. Substantial 
stops are provided, as shown, for the end-thrust, while the 


MACHINERY NY, 


Fig. 24. Cutting out the Knuckle-joint Slot in the End Rod 


work is held to the table by straps which are moved as may 
be required to permit the passing of the cutters. After one 
side is completed, the rods are turned over 
and the other side of the section is milled. 


Working Out the Holes and Openings 


The next operation is that of drilling the 
hole which forms the bottom of the cut 
made by the double sawing machine, in 
forming the slot for the hinged connection 
with the intermediate rod. The saws are 
shown cutting into this hole in Fig. 24. This 
is the same machine as shown previously 
in Fig. 10 at work on the main rods. The 
outer end of the work is supported on a 
roller mounted on a screw-jack and trestle 
for convenience in setting the work, This 
is not required for the feed of the machine, 
which is applied to the saw-slide instead of 
the work-table. 

The slot thus roughed out has next to be 
finished. -This operation, shown in Fig. 25, 
is done on the slotting machine with the 
same arrangement of tools and fixtures as 
used on the main-rod operations shown in 
Fig 12. The roller support for the outer 
end of the work is here shown to better 
advantage. 

It will be noted by reference to Fig. 
29 that these slots are tapered in to the 
center line of the hole, and have parallel 
sides from there to the bottom. This taper is comparatively 
slight, being only 1/16 inch in the whole distance. The tongue 
of the intermediate rod which enters this groove is similarly 
tapered at the outer end, and parallel at the inner end. This 
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Fig. 26. 
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provides for a slight lateral flexibility in the separate mem- 
bers of the system of the rods. This is a very necessary pro- 
vision, as it is not practicable to fit the driving wheel axles 
without end play, nor is it possible to keep them so fitted 
after they have been in service for a while. The circular 
table of the slotting machine comes into play in the cutting 
of the tapered portions of the slot. It is turned slightly 
to the right hand for one side of the slot, and slightly to the 
left for the other side, permitting the whole slot to be ma- 
chined without shifting the work on the table. 

The next operation is a very interesting one. It is that 
of cutting out the stock for the crankpin holes. These holes 
are not cut out of the solid, the operation being rather one of 
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Fig. 25. Machining the Knuckle-joint Slot for the End Rod in the 
Slotting Machine 


trepanning, as it has sometimes been called from its resem- 
blance to the surgical operation occasionally performed on 
damaged skulls. The work is strapped to the platen of a spe- 
cial vertical double spindle boring machine, as shown in Fig. 
26. This machine is powerfully driven by a motor at each 
end of the main shaft, and is provided with suitable feeds 
and speeds for rapid work in tough materials. The speed 
changes are effected by variable speed motor control, while 
the changes in feed are made by a positive quick change gear 
device. As shown in the engraving, the tool removes a solid 
plug of metal from the hole, it being necessary to expend only 
the power required for removing a comparatively thin chip 
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Cutting the Crank-pin and Knuckle-pin Holes in the End Rod in a 
Double-spindle Newton Boring Machine 


between this plug and the solid wall of metal in the work. 


Some of the removed plugs are shown in the engraving, lying ~ 


on the rod, and piled at the end of the machine. 
The style of tool used is shown in Fig. 27. As may be seen, 


Ge nsec 


February, 1910 


two inserted cutting blades are used, mounted in a cast head 
of such form as to provide a strong support and at the same 
time to give ample chip room—a matter of importance in a 
cut of this kind. Each blade is located by a tongue resting 
in a groove cut in the holder. It is held in place by tap bolts 
passing through slotted holes, and an end adjustment is pro- 


Fig. 27. Type of Tools used in the Operation shown in Fig. 26; 
These Tools remove a Solid Core from the Hole 
vided by set-screws passing through to the top of the holder. 
This permits the two blades to be set so that each does its 
share of the work. : 
The time required to cut out a plug for the 9%-inch hole 
in the end rod in 50-point steel, 4 inches thick, is approxi- 


Fig. 28. Machining Circular Outlines of the End Rod on the Vertical 
Milling Machine with Rotary Table 


mately 22 minutes. The capacity of the machine was consid- 
erably increased by the support given to the spindles close down 
to the work. This was designed and added to the machine in 
the shop. As may be seen, these supports are adjustable 
lengthwise to follow the spindles in whatever position the 
latter may be placed. Another convenience is the stops pro- 
vided on the cross-rail for locating the heads. These clamp 
firmly on the lower V of the guiding surface and are adjust- 
able to any position. By means of them the heads may be 
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shifted from one definite position to another, so that the four 
holes met with on the intermediate rods (as will be described 
later) are bored without taking measurements on any except 
the first pieces set up. The holes in the rods thus roughed 
out are finished in the same machine with suitable boring 
tools and reamers. 

While the outline of the end rods has been in part roughed 
out on the milling machine, so much of this is circular as to 
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Fig. 29. Details of the Construction of the End Rod 


permit its being finished very nicely on the vertical miller 
in the way shown in Fig. 28. The work is clamped in place 
on the circular table on the axis, first of the crankpin, and 
then of the knuckle pin, while the contour in each cut is fin- 
ished to the proper radius by the circular feed. On this same 
machine the remaining non-circular portions of the outline are 
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Fig. 830. Cutting the Edges and Outlining the Heads of the Intermediate 
Rods on the Slab Milling Machine 


worked out by hand in a way similar to that described for 
the main rod on the horizontal miller. 

The subsequent operations for this piece resemble similar 
operations on the main and intermediate rods, so special ref- 


WACHINERV NX 


Fig. 31. Finishing the Sides of the Tongue for the Knuckle-joint on the 


Intermediate Rod in the Slotting Machine 


erence will not be made to them. These operations include 
the drilling, counterboring, tapping, etc., of the oil holes, the 
polishing and finishing of the surfaces, the fitting of the 
brasses, etc. 
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Operations on the Intermediate Side Rod 

The details of the intermediate rod are shown in Fig. 21, 
This has the same rectangular sections as the end rod, and 
requires solid bushings, simply pressed in place. The holes 
in the tongue for the knuckle-pin, connecting it with the end 
rods, are bushed with case-hardened and ground steel, bear- 
ing on a pin which is treated in the same way. 

The operations are the same as for the end rods, up to and 
including the milling of the upper and lower surfaces of the 
rectangular sections. Owing to the fact that there is com- 
paratively little circular outline around the main crank-pin 
bosses, these are worked out on the slab milling machine by 
the vertical adjustment of the cross-rail by the operator as 
shown in Fig. 30, the operation being similar to that described 
for the main rods. The engraving shows the work set in 
place in the machine, but not yet clamped down. Care is 
taken in setting the work to have the outlines scribed by the 


Fig. 82. Milling Circular Outlines in the Intermediate Rods with the 
Outer End of the Work Supported from a Swinging Arm 


templet come at the same height at each forging, so that the 
workman can do four at once and follow only one outline. 

The next operation is the finishing of the sides of the 
tongues, where they fit into the slot in the knuckle joint of 
the end rods. This is done in the slotter with a tool-holder 
which permits the blade to be relieved on the back stroke. 
The operation is shown in Fig. 31. The circular table is used 
as on the end rod to machine the tapered end of the tongue 
for the hinged joint. The rolling outboard support and the 
method of holding the work is plainly shown. The holes for 
the crankpins and joint pins are worked out on the boring 
machine in the same way as shown in Fig. 26. The stops 
on the cross-rail are used for locating the spindles in shifting 
them from the crankpin to the hinge hole, and vice versa, 
making repeated measurements unnecessary. 

The finish milling of the circular portion of the outline of 
the rod is done as shown in Fig. 32 in an operation similar 
to that shown in Fig. 28. In this case, however, owing to the 
greater length and weight of the work, it becomes necessary 
to support it at the outer end. This is done very handily by 
a crane swinging from a support on top of the frame of the 
machine, While the center of the swing of this crane is not 


MACHINERY 


February, 1910 


concentric with the axis of the table, it is near enough so 
that very slight adjustment is required in the length of 
the chain hoist to properly support the outer end, while it is 
swung around from one side to the other for the circular feed. 

The rod is now ready for polishing under the suspended 
emery wheels previously described, and for having the solid 
bushings forced into place. This is done under heavy pres- 
sure, so that the bushings are squeezed together slightly, re- 
ducing their inside diameter. In order to bring this back to 
standard size again for the fit on the crank-pins, the rods 
are taken to the double-spindle boring machine shown 
in Fig. 33, where they are re-bored to size. Great care is 
taken, of course, to preserve the center distance, and to have 
the new holes exactly concentric with the old ones—that is, 
with the holes bored in the rod itself. 

After the work of machining on the intermediate and 
end rods has been done, they are all assembled and laid out 


Fig. 38. Re-boring the Bushings in the Intermediate Rods 
after pressing them into Place ' 
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Fig. 34. Intermediate and End Rods assembled and 
laid out for Inspection 
on horses, aS shown in Fig. 34. Here they are inspected for 
all important dimensions. Rapid and effective work done in 
the assembling department of this plant demands great accu- 
racy in the dimensions of the parts produced in the shop. 
This is the final examination of the work for accuracy in 
these dimensions and it is very carefully done. 

Fig. 1 shows the side and main rods at the place of their 
destination mounted on a “Type H8B” freight locomotive, the 
heaviest engine built by the road. This is of the consolidation 
type, as shown, and weighs on the drivers 211,000 pounds 
and on the trucks 27,333 pounds, giving a total weight of 
238,333 pounds. The cylinders are 24. inches diameter by 28 
stroke, and the wheels are 62 inches in diameter. A boiler 
pressure of 205 pounds is carried, and the engine develops a 
tractive force of 42,660 pounds—a very satisfactory figure. In 
this type of locomotive it is not necessary to pare down the 
weight, so the parts have been made ample for all the strains 
that will be imposed on them. The result is a construction 
which was expected, and has so far proved, to be very durable 
and serviceable. It is probable that, if heavier freight loco- 
motives are ever required for the road, recourse will be had 
to the Mallet articulated type. 
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THREAD GAGES FOR BOLT WORK ON 
FRENCH RAILWAYS 


CHARLES R. KING* 


The recent construction of French locomotives in the United 
States entirely to French drawings and metric measures, is 
an example of what may be done towards a working realiza- 
tion of a universal standard of measure and weight. On 
the Continent much has been done towards standard screw 
pitches. These pitches are usually to metric standards, but 
many German and Russian locomotive builders employ the 
inch as the basis for their screw threads in all large bolts; 
the rest being to metric standards. In France most of the 
railway companies and large engineering firms have accepted 
international screw pitches, and to arrive at their practical 
adoption, it has been necessary to introduce special scales 
as well as to establish a series of master gages for the due 
control of the fabrication. 

The method that has generally been employed, hitherto, for 
the control of the finished work, consists merely of making 
standard type bolts and nuts for every diameter used, each 
couple fitting together and being used for testing the lots 
delivered to the store. Although every endeavor is made to 
manufacture bolts and nuts to these standards or theoretical 
limits fixed by the rules of the international system, it is evi- 
dent that this method of controf leads to the making of master 
bolts slightly under-size and of master nuts slightly over-size, 
in order to fit each other, or in other words, the master bolts 
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Fig. 1. Master Bolt and Nut Gages made to overlap Theoretical Profile, 
to insure Interchangeability of Parts Tested 
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remaining to the inside of the theoretical profile and master 
nuts to the outside of the same theoretical profile or surface. 
Such gages answer the condition imposed of fitting the pieces 
to be tested, but the verification of the profiles is not, as a con- 
sequence, certain. In fact, by this method a master bolt may 
enter a nut that is really cut inside the limits of the theoreti- 
cal surface, or a master nut may fit a bolt that is actually 
cut outside of the theoretical profile. Two such pieces so 
verified by the standards will not fit each other. This incon- 
venience accentuates with the wear of the master sets for, 
on account of the difficulty of correcting hardened gages, such 
gages are not hardened after cutting and, in consequence, 
they wear rapidly. 

The method adopted in France for avoiding this inconven- 
ience is given in the following description of the system em- 
ployed by the State Railways of France. It consists of mak- 
ing control gages overlapping the theoretical profile. This is 


Figs. 2 and 3. Longitudinal Sections through Master Bolt and Nut 


illustrated in Fig. 1 showing a bolt cut outside-of the theo- 
retical profile, the overlap being shown by heavily shaded 
lines, and a nut cut inside of the theoretical profile. The bolt 
and nut do not, of course, fit together, and serve only for 
testing bolts and nuts that conform to the theoretical pro- 


* Address: Staple Hill Park, Staple Hill, near Bristol, Eng. 
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file or intermediate line. Pieces so-tested are certain of being 
interchangeable. As soon as these master gages are worn 
up to the theoretical profile, they are scrapped, and replaced 
with new ones. As the master bolt slowly wears away, it 
tends to pass smaller nuts, and the nut standard tends to 
pass larger bolts, in consequence of which their wear has 
the safe defect of ensuring a tighter fit between the bolts 
and nuts accepted for service the more the wear proceeds. 
These excesses from wear of the standards which are given 
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Fig. 4. Master Bolt and Nut 


‘in the following table (increases for the bolts, and decreases 


for the nuts accepted) are in proportion to the diameters 
corresponding with the theoretical profiles. 


Hore Glanlecrers Of = 6s to, LO) m/m. 3... eas 0.020 m/m 
Hor diameters of 22) to 22 mi/m. sass... 0.040 m/m 
For diameters of 24 to 39 m/m.......... 0.060 m/m 
Horsdiameterso1.42 toe56 m/m........-- 0.080 m/m 


Thus for a bolt of 214) inch diameter the difference due to 
the wear is considerably under one-tenth of a millimeter. 

In addition, in order to avoid contact of the projecting 
apexes, of pieces being tested, with the base of the threads in 
the gages, and so giving rise to incorrect control as con- 
cerns the degree of perfection approaching the theoretical 
standard, the hollow apexes of the master bolts and nuts are 


H 
at —, 
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deepened as shown by Figs. 2 and 3 instead of con- 


forming to the depth — fixed by the rules of the international 


system of screw pitches; H being the depth of the thread. 
In consequence of the foregoing, it is also necessary to 
provide gages for the outside size of bolts and nuts sent to 
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Fig. 5. Ring Gage for Testing Master Bolt, and Plug Gage 
for Testing Ring Gage 

the store, consisting, for the nuts, of a smooth parallel plug 
gage, similar to the one shown in Fig. 5, whose diameter is 
equal to the diameter d’ at the base of the thread in the corre- 
sponding theoretical bolt profile, while, for the bolts, a direct 
measure is made by a screw gage. The control of the pro- 
jecting apexes of the master bolt, Fig. 4, is effected by means 
of a hardened and tempered ring gage, Fig. 5, which, in 
turn, can at all times be tested by the plug gage (also 
shown in this illustration), which is hardened and ground. 
The master bolt, Fig. 4, is turned with two parallel surfaces, 
one giving its own diameter at the bottom of the thread (see 
d’) and the other (see d) giving the diameter of the project- 
ing apexes in its master nut, and serving to test this mas- 
ter nut. 

The various dimensions of the master bolts and nuts are 
found by the following formulas in which: 

D =diameter of bolt at the apex of the thread. 

D’ = diameter of nut at the bottom of the thread. 

d’ = diameter of the bolt at the base of the thread. 

= diameter of the nut at the apex of the thread. 

f’= oblique diameter of the bolt at the thread base. 

P-= pitch: 

The notation in the formulas also corresponds to the let- 
ters used to denote dimensions in Figs, 2 and 3. 
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The reception of pieces for the bolt stores follows in the 
routine as here given: 
See that all bolts and nuts fit properly on the standards 
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end by means of the handwheels shown. 


It will be seen that there are no countershafts or belt con- 


nections with the line shafting, the machine being motor- 
driven throughout. 


the levers and handwheels. This gives him the freedom of 
movement necessary for rapid production. ; 


This machine is heavily constructed and built in a way 
that will stand hard service with the roughest kind of labor. 
The main driving head bearings are 22 inches in diameter by 
The headstock 


8% inches long. 


Fig. 1. 


or master sets, Figs. 4 and 5. Measure direct the outside size 
ot the bolts, and test the diameter of the projecting apexes of 
the nuts by means of the plug gage Fig. 5. 
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FAWOUS AXLE CUTTING-OFF AND 
CENTERING MACHINE 


The two accompanying engravings show the front and rear 
views, respectively, of a turning and cutting-off machine re- 
cently furnished by the Faweus Machine Co., of Pittsburg, Pa., 
for the new axle mill of the Indiana Steel 
Co., at Gary. These machines are of recent 
design, and possess features which give 
them great convenience and productivity on 
the work for which they are intended. 

The rough forgings are grasped by each 
end in the universal two-jaw box chucks pro- 
vided at each of the heads, which are set 
at the proper distance on the bed to agree 
with the length of the standard gage axle. 
The two chucks are each geared, as best 
shown in Fig. 1, with a shaft running 
through the center of the bed, which is con- 
nected by a Morse chain with the driving 
gearing at the rear of the bed shown in 
Fig. 1. This is, in turn, connected with the 
driving motor by means of a flexible coup- 
ling and a double friction clutch, giving 
two changes of speed to the work. The lever 
for operating this clutch extends through 
the bed to the front, as seen in Fig. 2. 

The cross-slides have each a cutting-off 
tool mounted at the front, and a drilling 
spindle at the rear. In cutting off, a power 
cross-feed is used, operated by the worm 


Rear View of Axle Lathe, showing Electrical Drive, Two-speed Clutch, etc. 


with cut teeth. The chucks are of 


of steel and every bearing is bushed 
with bronze. 
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The accompanying illustration 
shows a 14-inch drill made by the 


Rockford, III. 
attachments for multipie drilling, 
which are available for tapping as 


versing device is incorporated in 
the construction of the machine. 


drilling and tapping of 54 holes, 
spaced equi-distantly in a circle 
about 6 inches in diameter. 
holes are about 14 inch diameter, each. The work is done by 


providing a six-spindle drilling attachment, indexing the work 
The drilling chuck) 


nine times, to complete the 54 holes. 
which is not shown in the engraving, is provided with a spac- 
ing device for indexing the work. For tapping, which is the 
operation shown, the work is spaced around by hand from one 
series of holes to the next. 

The multiple spindle attachment is clamped by a split hub 
to the end of the regular spindle sleeve of the machine. The 


six spindles are spaced equi-distantly and are driven from the 


gearing and three-step cone pulley seen at 
the rear of the machine. For centering, the 
drill spindle heads are brought forward in line with the axle 
by means of the levers shown on each cross-slide. The drill 
spindles are each driven, by a separate motor mounted on the 
cross-slides and connected to give the proper rate of speed for 
the drilling and countersinking; they are fed into the axle 


Fig. 2. Front View of a Powerful Special Lathe for Cutting off and Centering Axle Forgings 


main machine spindle by gearing. The multiple head is con: | 


nected with the base of the drilling fixture by means of two 


upright guides, which keep the work and the spindles in align- 
Coiled springs placed on these guides provide suffi- 
cient pressure to counterbalance the weight of the multiple 


ment. 


, 


The front is entirely clear so that the 
operator has nothing to interfere with the manipulation of 


gears are made of rolled steel rings 


forged steel with inserted and hard- 
ened tool steel jaws. All the gears 
throughout the machine are made 


MULTIPLE DRILLING AND 
TAPPING ATTACHMENT ~ 


Rockford Drilling Machine Co., of 
It is provided with 


well, since the makers’ regular re- 
The work to be done requires the 


These 
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head, thus enabling it to be raised as quickly as though but 
a single spindle were being used. This quick return is also, 
of course, necessary in the tapping operation, and should take 
place instantaneously with the reversal of the spindle when 
the handle is thrown which governs the clutch mechanism at 
the top of the machine. 

By the use of this attachment 54 holes, 1% inch in diameter, 
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Multiple Drilling and Tapping Attachment for 14-inch Drill 


are tapped at an average of 50 seconds for each piece, using 
the next lowest speed on the 5-step cone pulley. The drilling 
‘operation is, of course, much more quickly performed, the 
drill being driven at the highest rate of speed the machine is 
capable of. This arrangement of standard machine, multiple 
spindle and tapping attachments and indexing jigs is a novel 
one, and will doubtless find a considerable field of usefulness. 
; * 6 


CASTING CROWN-BRASSES DIRECTLY INTO 
LOCOMOTIVE DRIVING BOXES 


ETHAN VIALL* 


The cost of fitting crown-brasses into locomotive driving 
boxes is always an important item in the expense account 
of a railroad repair shop, and many are the schemes and de- 
vices used to make this item as small as possible. A number 
of the methods used in the large shops have been described 
in Macurnery, but in all probability there is no cheaper 
one in use than that developed at the Chicago and Alton 
shops, Bloomington, Illinois. Very likely a few others have 
used the same method, but none have overcome the difficulties 
and carried the process to a greater degree of perfection, than 
has the little group of officials at the Alton shops headed by 
the master mechanic, Mr. W. J. Hoskin, and the general fore- 
man, Mr. George Gregg.. The plan at these shops, is to cast 
the brasses directly into the driving boxes, thus doing away 
with the usual machining of the inside of the boxes and the 
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outside of the brasses, and saving, according to Mr. Hoskin, 
at least seventy-five cents per box. 

The casting of crown-brasses as practiced by Mr. Hoskin 
and his men, was called to the writer’s attention something 
over a year and a half ago, but at that time the various diffi- 
culties encountered and the numerous failures, made the 
process more expensive than the ordinary method; since then, 
however, a number of changes have been made in the man- 
ner of doing the work, so that at present it is very seldom that 
the brass fails to hug or cling to the box properly. 

The greatest saving effected by casting the brasses direct, 
is on new driving-boxes in which the dovetail slots for hold- 
ing the brasses, have been formed in the foundry, as old 
boxes that have to be dovetailed on the slotter, cost more. 


MACHINERY AM 


Fig. 1. View of Driving-box showing the three Dovetail Slots 


which hold the Cast Brass in Place 

The way the inside of the boxes are dovetailet, whether in 
the original mold or.on the slotter, is shown in Fig. 1. Be- 
sides being cheaper, better results are also obtained on new 
boxes in which dovetails have been formed when first cast, 
as the brass “clings” to the rough surface better than it does 
to the smooth surface of a machined slot. By this it is not 
meant to imply that the brass fuses or brazes on in either 
case, but that the brass has a better chance to hold firmly to 
a slightly roughened surface of this shape. 

A group of the mandrels around which the brasses are cast 
is shown in Fig. 2, though the slots shown in them, which 
were originally intended to hold strips for forming babbitt 
slots, are not used for reasons that will be explained later, 
but are filled up flush with the surface of the mandrel, as 
shown at A on the extreme right. 


Fig. 2. Group of Casting Mandrels or “Cores” 


In order to provide for the shrinking of the brass while it 
is cooling, the boxes are heated with the mandrel in place 
as shown in Fig. 3. The heating is done on the outside of 
the box crown with an oil blast, until the distance across 
from one of the ends to the other measures one-half inch 
more than normal. Formerly this heating was done by turn- 
ing the flame onto the inside of the box, but the oily, sooty 
film deposited by the crude oil burner proved so troublesome 
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and caused so many loose bushings, that the method of heat- 
ing the outside is now used with far better results. It will 
be noted by referring to Fig. 3 that the box is placed on a 
heavy cast iron base which has a hole in the center into 


MACHINERY NK. 
Fig. 3. Box being heated to obtain Proper Expansion 


which a plug on the end of the mandrel fits, the box itself 
being centered by bringing the outside of the crown flush 
with the circumference of the base. As soon as the box is 
heated sufficiently to produce the proper expansion, the spaces 
between the mandrel and sides of the box where the edges 
of brass are to be, are filled with metal strips wedged in and 


Fig. 4. The Box Luted with Clay and Ready for Pouring 


held by clamps on the ends of the box and all cracks are 
quickly luted up with fire clay as shown in Fig. 4. It will 
also be seen from this engraving, that a bent piece of heavy 
strap iron about an inch wide, has been placed on top and 
clamped so as to allow a heavy brass ‘flange’ to be formed 


Fig. 5, Pouring in the Molten Brass 


on the end of the crown-brass that goes next to the driving 
wheel. This is for the purpose of avoiding the heavy 
coating of babbitt that is put on old boxes when they are fitted 
up in the regular way, which is another saving point. As soon 
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as possible after the box has been prepared, the brass is 
poured as in Fig. 5, and a moment later the box is thrown 
back to cool, leaving the mandrel standing as in Fig. 6. 

After the brasses have been cast in, the boxes are taken — 
from the foundry to the machine shop and two dovetail slots | 
are cut in them for babbitt, as shown in Fig. 7. These dove- — 
tail slots are not cast in as might be expected, as attempts © 
to do so have for various reasons, proved unsatisfactory, 4 
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Fig. 6. View of Box with Cast Brass in Place 


principally on account of their shape and the great shrinkage 
of the brass; so they are cut out on the slotter and then after 
filling them with babbitt, the inside of the brass and the A 
“flange” are turned on a boring mill in the usual way. The ~ 
thickness of the brass flange is plainly indicated in the en- q 
egraving. 

One of the rather unusual features of the brass foundry is 
that no crucibles are used for melting, as all the brass melt- 
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Fig. 7. Boxes after the Babbitt Retaining Grooves have been cut 


ing is done in crude oil furnaces of the box type, which are — 
so made that the blast strikes the top of the brass puddle. 4 
These furnaces have small openings in the sides for the pur- - 
pose of skimming off the slag that forms on top of the molten 
brass. An objection to this form of furnace is that unless 
considerable care is taken in skimming, pieces of slag are — 
likely to get into the castings and cause trouble; however, — 
both this type and the crucible furnace were tried side by 
side for some time, which resulted in discarding the crucibles _ 
altogether. » = 


a 


* * * , 

During an entire decade, or from 1900 to 1910, not one pas- ¥ 
senger has been killed on the Lackawanna Railroad as the ij 
result of a train accident, according to a report by the gon 
eral passenger agent of that road. During this period of ten ~ 
years, the Lackawanna has transported 193,787,224 passengers 4 
—a number equivalent to more than twice the entire popu- 4 
lation of the United States, or the combined populations of = 
England, Germany, France, Spain and Italy. Each passenger f 


has been transported an average distance of 19.91 miles. The — 
passenger train mileage during this time amounts to 65,340,- 
908 miles. ; 
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THE SCHERL GYROSCOPE MONORAIL CAR 


A monorail car balanced by gyroscopes in a manner similar 
to that of the Brennan car described in the December number 
of RatiLway MACHINERY, was exhibited in the Clermont Rink, 
Brooklyn, N. Y., in January, by Messrs. Scherl, Froelich, Rod- 
kinson and others who brought the car to America from Ger- 
many where it was invented and constructed. The general 
appearance of the model car is shown in Figs. 1 and 2, and 
the construction of the gyroscope apparatus is diagrammati- 
cally shown in plan and elevation, Fig. 3. 

The car, which is 18 feet long and 4 feet wide, is mounted 
on two bicycle trucks with double flange wheels. Its net 
weight is 2% tons. It is driven by electric motors in the 
front and rear trucks which are fed by copper wires laid along 
the rail on either side; these feed wires also supply the cur- 
rent for driving the rotors of the gyroscopes and the motors 
of the precessional apparatus. The car may run in either 
direction, there being switches and controllers at both ends 
the same as on the ordinary street trolley car. 

The car balances itself on a single track no matter whether 
the load is evenly distributed or all on one side. Concentrating 
the load on one side has the effect of lifting that side of the 
car instead of depressing it. Not only do the gyroscopes bal- 
ance the car when standing or running on a straight track 
but when rounding a curve they automatically depress the 
can on the inner side of the curve so as to offset centrifugal 


- force. 


The mechanism that makes this extraordinary action possi- 
ble is comparatively simple in principle, but its application 
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tating elements have a clockwise and counter-clockwise move- 
ment respectively, and the precessional movements are there- 
fore opposed. Before proceeding further with a description of 
the gyroscope apparatus let us briefly examine a toy gyroscope 


Fig. 2. Another View of the Scherl Gyroscope Monorail Car showing 
Controllers and Screws at Corners for Supports 
in action, and from that gain an idea of the principles that 
have made possible this and the Brennan cars which appar- 
ently defy the law of gravity. 
In the upper view Fig. 4 is shown the plan of a gyroscope 


Fig. 1. 


to a car is attended by a mass of auxiliary mechanism that 
makes the practicability of this type of monorail car exceed- 
ingly doubtful in the mind of engineers. It consists essen- 
tially of two gyroscopes mounted with their spindles normally 
vertical, and driven by high-speed motors. The revolying 
elements weigh about 63 kilograms or nearly 140 pounds each, 
the weight of the rotors being about 514 per cent of the net 
weight of the car. The gyroscopes revolve at the rate of 7,000 
to 8,000 revolutions per minute, and run in a vacuum, it be- 
ing found by experiments that the power consumption is 
greatly reduced by exhausting the air. The current consump- 
tion is said to be about ten to one as compared at atmospheric 
pressure and in a vacuum, it being about 21%4 amperes at 110 
volts in a vacuum. The cases in which the gyroscopes revolve 
are mounted on horizontal axes at right angles to the length 
of the car, and the two are connected by toothed sectors so 
that they work together. but in opposite directions. The ro- 


The Scherl Gyroscope Monorail Car 


that can be purchased in the toy stores for twenty-five cents. 
The arms D and D, were added by soldering on two brass 
screws. For convenience in reference, numbers have been 
added to the diagram running from 1 to 12, the same as on 
a clock face. Now, upon spinning the topin a clockwise direc- 
tion and supporting the frame B (in which A rotates on the 
axis O 0,) with the fingers under D and D, a curious action is 
noticed when D, is raised above D: The gyroscope depresses 
at 12 and lifts up at 6, taking the position indicated in the 
lower left-hand view. The action is positive, even forceful, 
with the little toy, the rotating element of which does not 
weigh more than three ounces. If D is lifted above D, the 
frame tips down at 6 and up at 12. See lower right-hand view. 
If the rotation of A is in a counter-clockwise direction the 
effect is reversed, that is, lifting D, above D depresses the 
frame at 6 and raises it at 12, and vice versa. 

If instead of raising D or D, we let an assistant tip the 
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axis of the rotating element in either direction, a lifting 
effect will develop at D and a corresponding depressing effect 
at D, or vice versa, depending on which way it is tipped. 
Tipping the axis C towards 12 in the upper view, Fig. 4, 
with A running in a clockwise direction will increase the 
load on D, and relieve it on D. In other words, if D be de- 
pressed and the precessional movement which acts to depress 
the frame at 12 be augmented by an outside force, a counter- 
force would develop tending to lift D and depress D,. 

The same principle applies in the action of the gyroscope 
monorail car. When the car is standing on an “even keel” 
and the gyroscopes are in operation, the entrance of a passen- 
ger momentarily tips the car slightly downward on the side 
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cessional movements operate the apparatus which augments | 


that precessional movement and thereby rights the car. This 
action, however, is so dampened that it is imperceptible ex- 
cept when a heavy load is imposed on one side. 

In rounding curves, the precessional movement is antici- 
pated by the truck as it enters the curve. The swiveling of 
the truck operates the precessional apparatus, tips the gyro- 
scopes and depresses the car on the inner side of the curve. 

The momentum of the gyroscopes keeps them in operation 
for a long time after the current is shut off, so there is no 
immediate danger of the car tipping over should the current 
be interrupted. It is claimed to be sufficient to keep the car 
upright for an hour. ‘The car is provided with posts or legs 
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Fig. 3. Plan and Elevation of Scherl Gyroscope Mechanism showing Principle Diagrammatically 


at which he enters. The gyroscopes precess or tip in their 
frames, and this action operates the pilot valve in the pre- 
cessional apparatus which is a device essentially the same 
as the steam steering gear of a vessel. The opening of the 
pilot valve that is connected to a floating lever throws into 
action a hydraulic mechanism that tends to tip the gyro- 
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Fig. 4. Illustrating the Principle of Gyroscopic Action with a 
Gyroscope Top 


scopes still further in the direction that they have tipped ow- 
ing to the tipping of the car. The tipping of the gyroscopes 
develops a counter action that rights the car, bringing it back 
to its normal position. The precessional apparatus is oper- 
ated through a motor and oil pump which supplies oil under 
pressure to work the pistons controlling the fore-and-aft move- 
ments of the gyroscopes. 

There is then a continuous balancing effect going on as the 
car tips to one side or the other; the gyroscopes in their pre- 


which are screwed down with four hand-wheels at the cor- 
ners to support it in an upright position when the gyroscopes 
are out of action. . 

The practicability of the gyroscope car for ordinary rail- 
roads is doubtful. The balancing apparatus runs at very high 
speed and requires costly and complicated auxiliary appara- 
tus. It should, however, have a field in amusement enter- 
prises where its spectacular features would attract and amuse 
holiday crowds. In time of war there is a bare possibility 
that the gyroscope car might be advantageous because of the 
simplicity of laying single track and the fact that lateral 
grading is largely unnecessary, the car being. able to balance 
itself and run on an even keel no matter whether the ties 
and track are level or not. A larger future would appear to 
exist in the automobile. It seems feasible to construct an 
automobile on the bicycle principle balanced by gyroscopes 
that could be run almost anywhere. Such machines might be 
useful in time of war and in exploring, and for rough work 
generally. The most practical use that so far has been made 
of the gyroscope is that of the Schlick apparatus for prevent- 
ing the rolling of ships at sea. 

Besides the claim for cheapness of track grading and align- 
ing, the promoters also claim the possibility of making very 
high speeds—speeds much greater than possible with ordinary 
railway trains. The higher the speed with the ordinary rail- 
road train the longer must be the radii of the curves. With 
the monorail gyroscope car, sharp curves may be rounded at 
speeds as high, it is claimed, as 120 to 150 miles an hour 
because of the car automatically tipping inward on the curve 
to offset the effect of centrifugal force. 

The promotion of the company controlling the Scherl and 
Froelich patents in America is in the hands of Mr. rake R. 
Flint, 25 Broad St., New York. 
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MAKING HEAVY CHAIN AND ANCHORS 
FOR UNCLE SAM 


CHESTER L. LUCAS* 


“In time of peace prepare for war” is an old adage that 
seems to be especially heeded by the great naval powers of 
the world. Forward strides have been made in methods of 
naval warfare, and the achievements in building battleships 
and their equipments have been little short of marvelous. One 
of the primary requisites of a battleship is speed, and while 
we hear much of the results along this line, little has been 
said of the modern methods that are employed for anchoring 
and holding in check these valuable warships; for it must be 
remembered that a battleship can go to destruction as quickly 
on a reef as under the enemy’s fire. Realizing the importance 
of this factor, the United States 
government has a well-equipped 
department at the Charlestown 
Navy Yard wherein every link of WN 
chain and every anchor used in We 
the navy is made. Through the . 
courtesy of Commander H. E. 
Parmenter, MACHINERY’S repre- 
sentative was allowed to photo- 
graph and record the various 
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Fig. 1. 
processes and machinery used in chain and anchor making. 


The Iron 


But one make and one quality of iron is used for the heavy 
chains in the navy, and by heavy chains are meant those 
with links made of bars from 2% inches to 3144 inches in 
diameter. This iron comes from one of the best makers in 
Pennsylvania, and is received in square muck-bars 1% inch 
in diameter. It is accepted only after passing the rigid physi- 
cal and chemical tests imposed by the government. One re- 
quirement of the chemical test is that the percentages of sul- 
phur and phosphorus be very low. By getting the iron in the 
muck-bar, it is assured that the metal has received the lowest 
Number of heats possible before the chain-smiths of the navy 
yard begin to work it. 


0 a a i, a 
* Address: 4 Bailey Avenue, East Saugus, Mass. 
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‘cuts the bars to the proper lengths for the links. 
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Rolling the Bars 

The first step in making the heavy chain, taking for exam- 
ple the 2%-inch size, is to cut the muck-bars to lengths of 
about 2 feet, the cutting being done cold by means of large 
alligator shears. These short lengths are then wired into bun- 
dles of about 25 each. As these bundles weigh from 250 to 
300 pounds, they are handled with crane-tongs and in this 
manner slid into the huge furnaces.* From the furnaces these 
white hot billets are passed to the rolls and converted into 
bars of the required diameter—in this case 2% inches. Fig. 2 
shows a view of the rolling department of the chain shop with 
the furnaces on the left and the rolls on the right. The chain 
shop is in charge of Mr. William Kelley. In front of the fur- 
naces may be seen piles of cut muck-bars ready to be bundled 
for the furnace. During the rolling operation, two men stand 
on each side of the rolls, which, 
similar to other machines for 
rolling bar stock, are made with 
a set of breaking-down grooves 
and three or four smaller sets 
leading down to the finishing 
grooves, which are of the size of 
the finished bar. A third set of 
men haul the white hot billet 
from the furnace and with crane 
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Anchor Chain Storage, and 17,500 pound Anchors 


tongs rush it to the breaking-down rolls. To successfully start 
the billet through the first set of grooves is the hardest part 
of the rolling, but’as this set of grooves is made with short, 
c'eat-like teeth, the metal is sent through without much 
trouble. Fig. 3 shows the starting of a white hot billet. If 
the iron starts to slip, a handful of sand is thrown in and the 
slipping tendency overcome. After the iron has gone through 
the breaking-down grooves it is passed back over the rolls and 
entered in the next set. As the metal is passed through the 
smaller grooves in the rolls it is, of course, stretched to a 
greater length, and after the last set has been passed the bar 
is ten feet long, and the rolling time has been so short that 
the iron is still at a bright red heat. 
Cutting and Bending 
From the rolls it is but a few steps to the hot-saw which 


The hot- 
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saw itself is about 4 feet in diameter and travels with a 
peripheral speed of 20,000 feet. At a 30-degree angle to the 
saw is set the table, which is provided with a vise to grip 
the bar while cutting. The table is set level with the floor, so 
there is no unnecessary handling of the hot bars. The pur- 
pose of cutting the iron bars at a 30-degree angle is to provide 
for the scarf, so essential to welding. Some idea of the capac- 
ity of this saw may be optained when it is realized that a 30- 
degree cut through a 2%-inch bar (a cut 5 inches long) is 
made in 4 seconds. 

The two machines shown in Fig. 6 are for bending the 
links. They are very simple but ingenious machines, and 
they form the links much better and in a fraction of the time 
that it would take to do it by hand. Both of these machines 
were designed by Commander Parmenter and made in the 
machine shops of the Charlestown Navy Yard under his super- 
vision. The smaller machine is for chain made from 24-inch 
stock, while the larger one takes stock from 2%4 inches to 
31 inches. The action of the machine, which is in reality a 
press, is very simple and easily understood. The forming 


Fig. 2. General View of the Chain Shop 


arbor, shaped like the inside of the link, is located just inside 
of the oval opening at the front of the machine. The groove 
around this arbor is spiral, so that as the iron is bent to the 
shape of the link, the ends will be separated enough to allow 
the links to be connected before welding. On either side of 
the central opening may be seen the two cam grooves that 
guide the forming rolls that bend the link. The bar from 
which the link is to be made is inserted at the left-hand side 
of the press; the ram descends, carrying the forming rolls 
(which are mounted in slides to provide for lateral movement) 


Fig. 3. Starting a White-hot Billet through the Rolls 


down the grooves, thus giving the link-shaped motion that 
does the forming. After the link is bent, the arbor recedes, 
allowing the link to drop to the opening at the base of the 
machine. All of these operations of rolling, sawing and bend- 
ing, from the time the billet leaves the furnace for the first 
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time, are performed in one heat and when the link drops 
from the bending machine it is still at a good red heat. 
Welding and Testing 


In the welding department there are about a dozen fires 
with their “chain-gangs’ for welding the links. These fires 


Fig. 4.. The Chain Gang at Work Welding a Link 


use coke for fuel, and at the side of each one is a constantly 
growing chain of completed links. Fig. 4 shows one of these 
fires. with its crew at work welding a link. For some of the 
chain a welding machine is employed, but most of the work 
is done as shown in the illustration. After connecting the un- 
completed link to the rest of the chain, the slack of the fin- 
ished chain is pulled up out of the way by the hoist shown 
and the link to be welded is bent together. Next, the joint is 


placed in the fire and heated without heating the rest of the 


chain any more than can be helped. When the welding heat 


Fig. 5. Chain Painting Apparatus and Chain Ready for Painting 


is reached, the link is quickly transferred to the anvil and 
the strikers send in the blows, under the direction of the 
smith, who handles the link. The rapidity with which this 
welding is done is surprising, considering the fact that the 
chain has “a string tied to it” that makes it awkward to 
handle. After welding, a drop-forged block is placed in the 
center of the link and the sides of the link closed in upon it, 
holding it firmly in place. Each block has the letters “U.S. N.” 
raised upon each of its sides, and while this block does not add 
to the strength of the chain,* it has a purpose, which is to 
prevent the chain from kinking and catching while stored 
away in the hold of the battleship. 


* According to Unwin the British Admiralty rule for the proof 
test of studded cable chain is: Test load in tons (2,240 pounds) = 
18 d’, corresponding to a load of about 11% tons per square inch of 
section. Tor close-link crane chain without studs it is: Test load in 
tons=12 d?. The stud chain thus is subjected to a proof load 50 per 
cent greater than close-link chain. However, tests made both 
abroad and by the Boston Navy Yard have shown that the stud does 
not add to the ultimate strength but rather detracts from it. The 
function of the stud is essentially to insure the chain running free- 
ly from the chain lockers and prevent it beeoming rigid under 
heavy strains.—EDITor. 
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Testing and Finishing 


The testing apparatus used to prove the quality of the 
chain is very powerful and the result is conclusive. Owing 
to the location, it was impossible to obtain a good photograph 
of the apparatus. The chain is placed in a steel-lined pit, 100 
feet long, 3 feet wide and 3 feet deep while under test. A 
length of chain 90 feet long is made fast at one end of the 
pit and the other end attached to the testing machine. With 
this machine it is possible to subject the chain to a strain 
of 80,000 pounds, this being accomplished by using hydraulic 
pressure. From each length of chain three links (called a 
triplet) are taken and tested to destruction. This test proves 
the chain beyond all doubt, and no poor or weak link can 
possibly “get by.” 

At the end of the testing pit there is a steel subway that 
leads to the storehouse on the other side of the street. A 
thirty horsepower winch furnishes the power for pulling the 
chain through the subway. Fig. 5 shows a view of one side 
of the storehouse, with a pile of chain waiting to be painted. 
At the right-hand side of the engraving may be seen the de- 
vice that is employed for painting the chain. Just under the 
drum in the foreground is the paint tank. The paint, which 
is black asphaltum, is kept hot by the steam pipes running 
through the tank. The chain is passed through the tank and 


Fig. 6. The Link Forging Machines 


under the steel drum and then over the inclined rollers. An- 
other thirty horsepower winch at the farther end of the build- 
ing is used to draw the chain through the tank and over the 
rollers. As the paint is applied hot and the chain is drawn 
Over the rollers very slowly, the paint is dry by the time the 
chain leaves the apparatus. The other side of the chain store- 
house is shown in Fig. 1. This view shows more clearly the 
blocks in the links. Here again the floor is literally lined 
with chain, and one would think that there was chain enough 
made»to last the navy for years, but when it is remembered 
that the life of a chain is limited, being scrapped as soon as 
re-testing proves it to have lost its elasticity or to be other- 
wise defective, it can be easily seen that Uncle Sam’s chain- 
making industry is an important one. 


Anchor Making 
The anchor shop of the United States Navy is located in 
the same large building as the chain shop, and while it is 
not as large a department, it is fully as important. The work 
is in charge of Mr. William Paul, whose experience in this 
line is without a doubt unequaled in this country. 


Material and Equipment 


In this shop are forged all the anchors for the navy. They 
vary in size from 400 pounds to 17,500 pounds. The material 
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from which anchors are made is simply the scrap from the 
process of chain-making—imperfect links, short ends, etc. 
Fig. 7 shows a pile of this waste chain iron ready to be made 
into anchors. At the anchor shop it is made into billets of 
sufficient size to make the various anchor parts. These rough 
masses of iron are held and worked on huge porter bars, 
which for the large anchors are 6 inches in diameter and 
about 12 feet long. The furnaces are of the same type as those 


~ Pawiner NY 
Fig. '7. A Pile of Scrap Chain from which Anchors are made 


used in the chain shop, burning soft coal for fuel. Oil fur- 
naces have been tried, but were discontinued for reasons of 
economy. The steam hammers—and there are six or eight of 
them—range up to twenty horsepower on the large work. 


The Anchor and its Parts 

As has been intimated, anchors are built up of several parts, 
each of which is forged at different fires, according to the size 
of the work. The parts of an anchor are the two palms, the 
crown, the shank, the stock and the shackle. The stock and 
the shackle are not parts of the main anchor forging, though 
they are very essential to the proper working of the anchor. 
The stock is to insure the anchor falling in such a position 
as to grip firmly, and the shackle is the connecting link for 
attaching the chain. Referring to Fig. 8, A is the shank, B 
the crown, C the stock, D the shackle, and H# EH are the palms. 
The palms, however, are only called by that name before they 
are welded to the crown. In-the completed anchor, the ends 
of the crown with the attached palms are known as the flukes. 


The System of Forging 

In everything that Uncle Sam does there is a common under- 
lying factor that enters into every detail. That factor is sys- 
ieee, chal She ak 
right at home in 
the anchor shop 
as well as in the 
chain shop. A 
small model an- 
chor with correct 
proportions has 
been made and 
from that model 
the weights and 
measurements for 
the various sizes 
of anchors have 


been computed. 
Each anchor, 
theta Seales 


standard size and 
weight, which is 
a great aid to the 
blacksmith. The 
palms, as forged, are merely flat pieces, triangular in shape and 
quite thin. The shank is forged with a flat end to be welded to 
the crown, and holes are forged in the top end for the stock and 
shackle. The crown is forged with a recess to receive the end 
of the shank when making the box weld. Through the ends of 
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Fig. 8. The Anchor and its Parts 


450 


the crown are two holes which are used to hold it to the porter- 
bar while it is being shaped and welded to the shank. After 
the anchor is finished, the holes are extended through the 
palms and a large rivet put through and headed over. This 
rivet serves no purpose other than to improve the looks, un- 
less it be to keep the elements from the interior of the iron. 
A glance at the anchors shown in Fig. 9 illustrates this 
point. At first thought it is natural to think that the rivet 


helps to hold the palm to the crown, but as these two parts 
are united by a weld it is plain that the rivets cannot add to 
After the forging of the crown and shank is 


the strength. 


Fig. 9. A Pile of 3- and 5-ton Anchors 


finished, they are heated in separate fires and box welded to- 
gether. The anchor is now complete except for the stock 
and shackle. These parts are not added until the last thing. 
The stock is a plain forging and needs no comment. In put- 
ting the balls on the ends of the stock, it is, of course, neces- 
sary to leave one of the balls off until the stock is put through 
the anchor, after which the ball may be headed over. The 
shackles for the small and medium-sized anchors are forged 
in quantity. These shackles are made from round bars of the 
size of the body of the shackle, the ends being upset to form 
the eye. The holes in the eyes and the shaft that enters the 


Fig. 10. Forging an Anchor Crown under a 20-ton Steam Hammer 


holes are slightly oval so that they may be easily assembled 
correctly. The shaft is held in place by a taper key, called 
the fore-lock pin. To bend these shackles and still keep the 
iron up to its full size, was a problem that Commander Par- 
menter solved very neatly. The tendency is for the iron to 
stretch and so flatten out around the bend, thus materially 
weakening the shackle. He designed a simple and powerful 
bender that presses the ends of the piece hard up towards 
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the bending point while the shackle is being bent at the same 
time, thus supplying the extra stock necessary to make a full 
bend. Fig. 10 shows the 20-ton steam hammer at work put- 
ting the finishing touches on one of the flukes of a medium- 
sized anchor. In this case, as the anchor is not a very heavy 
one, the crown is being held by the crane and guided by using 
large tongs instead of the porter-bar used on the larger work. 


Costs and Accuracy of Anchor Forging 


While the description of anchor forging is not a lengthy 


one, the work of making a 17,500 pound anchor takes a num- 
ber of men 27 working days. As the material in the shape of 
crude iron costs in the neighborhood of eighty dollars a ton 
and the men receive from three to five dollars a day, it is not 
hard to realize that the cost of one of these large anchors 
runs up into four figures. 

Fig. 9 shows some finished anchors weighing from 6,000 to 
10,000 pounds. The two anchors shown in the upper part 


of Fig. 1 weigh 17,500 pounds each. As the battleships are 


constantly increasing in size with every new model, the an- 
chors and chain must keep pace (a 20,000-pound anchor is 
under consideration at the present time), so it is hard to say 
when the limit will be reached. Upon each anchor the actual 
weight is stamped in large figures. A few of these figures 
were copied off as follows: 17,550, 10,030, 9,080, 10,040, 6,004, 
5,975. As these anchors were made for 17,500, 10,000, 10,000, 
10,000, 6,000, 6,000 pound anchors, respectively, the figures 
show how closely the work is done, a fact due to the system 
of proportional sizes that is so closely adhered to by Uncle 
Sam’s experienced anchorsmiths. 

* * * 


DOUBLE HELICAL CUT PINIONS FOR 
ROLLING MILLS 


JOSEPH G. HORNER* 


The steel pinions which drive the rolls of rolling mills 
have hitherto usually been cast in molds made by tooth- 
blocks in a gear wheel molding machine. Messrs. P. R. 
Jackson & Co., Ltd., of Salford, Manchester, England, who 
are probably the largest manufacturers of cast gears in 
England, have now constructed a plant for cutting the teeth 
of rolling mill pinions of double-helical forms, or straight 
when required. It follows that such gears must be en- 
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Machine-cut Double Helical Rolling Mill Pinion in Enclosing Housing 


closed in an oil box in order to secure the fullest efficiency 
and durability. They are, therefore, fitted in enclosed hous- 
ings with oil supply tank above as shown in the accompany- 
ing illustration. The advantages of smooth running, re- 
duced blacklash, and greater durability, should more than 
compensate for the higher first cost of these gears over Or- 
dinary cast pinions. 
. * * * 

Blue ink lines on tracings seldom show up clearly on blue- 
prints, but if a quantity of orange ink is mixed with the blue 
the line is made opaque. 


* Address: 45, Sydney Buildings, Bath, England. 
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be to grind up the end mills that he had made. 
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EXPERIENCES OF A YOUNG TOOLMAKHER* 


T. COVEY 


On reporting to his foreman that the surfacing mills were 
ready to be hardened, Jim was told that his next job would 
Mr. Corbin 
took him to the grinding room and showed him the machine 
that he was to use to grind the shanks, and sent him to get 
the same gage that he used in turning the shanks. On his 
return Mr. Corbin said, “Whenever you are setting up a 
grinder for a job like this, you should keep the wheel well 
away from the work until, you are sure that the stops that 
trip and reverse the traverse feed of the wheel are properly 
set, as otherwise the wheel is liable to run into a shoulder 
on the work or the footstock of the machine and either break 
the wheel, or damage the work or the center; and, never run a 
large wheel that has no guard over it. Now to grind tapers 
on this machine, loosen the clamps at the end of the table 
and swing the table around in the proper direction by means 
of this adjusting screw. This end is graduated to indicate 
inches per foot, and you will notice that I have set it at % 
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Figs. 1 to A. Testing the Teeth of End Mills for Clearance 


inch per foot, which is proper for a Brown & Sharpe taper. 
You cannot depend on these graduations, however, for more 
than an approximate setting. The shank should be ground 
enough so that it is nearly cleaned up and then tested with 
the gage, first wiping it clean and dry and putting a light 
chalk mark lengthwise of the shank; then when you try it 
into the gage and twist it around, if the chalk mark is rubbed 
off evenly and it seems to stick in the gage, it fits all right. 
If one end of the chalk line is rubbed off and the other is not 
it shows that the table should be adjusted to make the end 
on which the chalk was rubbed off a little smaller. You will 
note that the gage is marked “Tang to project 34 inch”; and 
when you have ground the shank small enough to let the end 
project 34 inch you have it the right size. You should watch 
when you are first starting to grind a mill to see if it runs 
out badly from being sprung in hardening, which frequently 
happens. When the work is not too badly sprung you can 
scrape the center in the shank over enough to get the mill 
to clean up all right, but if it is sprung too much for this, 
bring the part to me and I will have it hardened over again. 
When you have the shanks all ground you can grind the 
teeth on that little universal cutter grinder.” And with that 
he left Jim to himself. He got along all right until he had 
the first one down nearly to size. As the wheel had not been 
dressed off, the work was rather rough. Jim noticed it but 
did not know what was the matter, though he could readily 
see that the finish was not as good as it was on lots of work 
he had seen. John Cary was working on a surface grinder 
nearby, and he asked him if there was not some way to make 
that machine grind smoother. 


* Previous installments of this series of articles appeared in the 
numbers for August and December, 1909. 
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“Why! I should say that if the wheel were trued off it 
would do a better job,” said John. 

“How do you true it off?” asked Jim. 

“Get a diamond from the tool-room and fasten it in the 
holder; then with the wheel running move it slowly past the 
diamond—you get the diamond and I’ll show you how.” 

When Jim came back with the diamond John went over to 
the machine and looked the work over; then as he dressed 
the wheel off, he said, ‘‘I’ll tell you how I manage when I have 
a lot of pieces that are alike, as you have here: I true the 
wheel off once when I begin the job; then I rough grind all 
of my work down nearly to size, leaving about 0.0015 stock 
for finishing. After that I true the wheel off again and fin- 
ish one piece and note the reading on the dial of the feed 
handle. By bringing the handle to the same place for each 
shank you can get them all the same size without taking 
each one out to try it two or three times. You can also do 
this when you are roughing them out, only the wheel will 
wear off more in taking off so much stock and you will have 
to feed it in a little further each time. When you are rough- 
ing off work, it is almost impossible to do a job in reasonable 
time and have the wheel stay true, and you would have to 
dress the wheel on each piece to do a good job; but in rough- 
ing out, the wheel will stand some crowding and still be true 
enough to get the stock off rapidly. If you rough all the 
pieces first, when you come to finish them they will be round 
and clean, and as you have only one or two thousandths to 
take off each piece the wheel will easily stay in good shape 
to finish a dozen shanks. Use plenty of water at all times 
as it keeps the work cool and helps to keep the wheel clean.” 

“Thank you,” said Jim, “I’ll do it that way.” 

Jim got the shanks ground in reasonably good time, and 
in the meantime he watched a man that was sharpening some 
end mills in a machine like the one that» Mr. Corbin had told 
him to use for that purpose, and he saw him take a mill out 
of the machine after he had ground two or three teeth and 
hold the mill up to the light with a scale across the teeth. 
Going over to him he asked him why he did that. 

“T do that to see if I have the right clearance,” said he. 

Jim picked up a mill that he had not ground yet and held 
it up to the light, using his scale as a straightedge, as he 
had seen him do. “Oh,” said Jim, ‘you grind the teeth at an 
angle with the face that will show clearance when the scale 
rests on the tooth following it.” (See Fig. 1.) 

“No! I don’t! That gives too much clearance. Here try this 
one,” he said, handing him one that he had just ground. 

Jim held the scale on that and saw that it looked altogether 
different; in fact, it did not look to him as if it had any 
clearance at all. 

‘Why, on this one the scale does not even touch the follow- 
ing tooth. Surely, that is not clearance enough.” 

“Yes it is,’ said he. “As long as the distance from the cut- 
ting edge of the following tooth (A, Fig. 2) to the scale is 
less than the distance from the scale to the tooth in front 
(B, Fig. 2), you have clearance.” 

“But why was this mill ground like this?” said Jim, point- 
ing to the mill he had first picked up. 

“Some fellows have a wrong idea as to the amount of clear- 
ance needed, and that mill was not inspected after it was 
ground. It has altogether too much clearance; there is no 
support to the cutting edge, and the result is that it will get 
dull before it will do half the work it should. Let me take 
that flexible scale of yours and I will show you. There!” said 
he, now you can see the actual clearance it has when at work.” 
(See Fig. 3.) 

“Yes,” said Jim, “that does look like too much.” 


“Now try the one here that I have just ground. See the 
difference? And there is plenty of clearance, too.” (See 
Fig. 4.) 


“T see that there is now, but at first I was inclined to think 
that you were joking with me. I have been sent for left-hand 
monkey wrenches, and to the blacksmith to get file teeth 
drawn out, and on other fools’ errands, until now when I see 
or hear something that does not look just right at first, I am 
like the man from Missouri—I ‘have to be shown.’ Well, I 
have got these shanks about ground, and the next thing is to 
grind the teeth. I suppose that I will have to set that ma- 
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chine up as you have this one.” 

“No, I'll be through here in a few minutes and you can 
have this one. That one is all set up for grinding the teeth 
on the ends and I will finish my job in that. It will save us 
both work.” 

Jim wiped off the grinder and returned the gage and dia- 
mond to the tool-room and then started in to grind the teeth. 
As the machine was all set up he had no trouble at first, and 
he remarked to his friend on the other machine that “it was 
not such a very difficult job to grind cutters.” 

“No, the most important part is to get the clearance right 
and keep them straight. If they are not straight it is diffi- 
cult to do accurate work with them.” 

“What is the best way to tell if they are straight?” 

“Oh, just measure each end with your micrometer and keep 
them within a half a thousandth or so of the same size.” 
Then as his job was finished he gathered up his work and 
tools and went away. 

Jim got a two-inch micrometer and went over the mills he 
had ground and found that they were pretty straight. He 
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Figs. 5 and 6. Incorrect and Correct Methods of setting Tooth-rest 


had only two more to grind the side teeth on, and one of 
them was the one that he had made the mistake on when he 
was milling it up. He put it in and started to grind it when 
he noticed that on one of the teeth the wheel did not cut 
at all, while it took a good cut off the others. He saw at 
once that something was wrong, and as John was still work- 
ing on the surface grinder he took the mill to him and asked 
him what was the trouble. John looked at the mill and 
said, “Your machine is not properly set up.” 

“Why, it is just as that man who left a few minutes ago 
was using it, and he seemed to think it was all right.” 

“Well, I suppose it is all right for mills on which the teeth 
are evenly spaced, still I would rather have it set differently 
if I were using it, and not take any chances.” 

“What is wrong about it?” 

“The finger which you use to index with should bear against 
the same tooth that you are grinding (See Fig. 6) and not 
on the opposite side, as it is now. (See Fig. 5.) With the 
finger, or stop, resting against the tooth you are grinding, all 
the teeth stand in the same position in relation to the wheel 
while they are being ground; while if it rests against any 
other tooth any inaccuracy in the spacing of the teeth makes 
an error in grinding. Of course, ordinarily the teeth of mills 
are properly indexed and it would make little difference, but 
you will occasionally find a case like the mill you have here, 
and also cases where the face of the teeth have been ground 
free hand, especially saws, etc., where it becomes necessary to 
grind new teeth because the old ones were worn too short 
to work good, and in such cases it is impossible to grind the 
mills or saws so that they will work good unless the tooth 
that is being ground is the one that rests on the index finger.” 

“T wonder why that man did not say something about that? 
He seemed to be a pretty good fellow.” 

“Probably he did not think that any of your mills had 
irregular spacing; or it may be that he never took notice of 
that feature. No one man knows all about this business, you 
know. We all have our failings and are never too old to 
learn something new to’ us and old to the other fellow. I 
have seen grinding machines put on the market by some of 
our most reputable machine builders, so designed that it was 
impossible to get the index finger underneath a cutter in the 
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proper position. Still it is easy to demonstrate that it must 
be there to do good work.” 

Jim changed the machine by putting the arm that holds 
the finger into the binding socket from the bottom, then on 
re-grinding the mill he found that it acted differently. But 
on measuring the mill up with his micrometer he found that 
the tooth that was off in the indexing was apparently small, 
and he asked John the reason for that. 

“That is all right,” said John. “It is small because the two 
teeth you are measuring are not exactly opposite each other. 
If you had means of measuring the radius of each tooth, you 
would very likely find them all the same. If you doubt it, 
put the mill on the lathe centers, clamp an indicator in the 
tool-post and revolve the mill slowly by hand with the indi- 
cator just registering zero as the cutting edge of the tooth 
passes it and you will probably find that all of the teeth are 
of the same height.” 

“T think I understand what you mean,” said Jim, and he 
went back to his machine and finished up his other mill, 
after which he called John over and asked him if the other 
machine was properly set up to grind the teeth on the ends. 
John looked it over and said, ‘I think it is, but we can tell 
better by putting a mill in and grinding it. There are two 
things to look after in grinding the teeth on the end of a 
mill. One is to get the proper clearance and the other is to 
be sure that the center of the mill is not higher than the out- 
side. If the center is high it will not leave an even surface 
when at work; that is, if you were milling a plain surface 
on which it was necessary to take several cuts side by side 
you would find that the center of each cut would be low, leayv- 
ing furrows on your work; while if the center was low this 
would not occur, so you see it would be better to have the 
center of a mill a little low, if anything.” 

“How do you tell when it is low?” 

“By holding a straightedge across the two teeth that are 
opposite each other and noting that there is light underneath 
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Fig. 7. Test Piece used to set Grinder Table Straight, prior to Internal Grinding 


the straightedge in the center of the mill. Or, in case of an 
odd number of teeth, by rubbing the end of the mill on a 
plain surface on which you have rubbed a thin coat of prus- 
sian blue, then if the mill is properly ground the blue should 
show on the outer edges of the teeth and very little, if any, 
in the center. You very seldom find mills with an odd num- 
ber of teeth, however, as it is difficult to measure the diam- 
eter of such mills, and unless it is necessary for some special 
purpose, they are not made. This machine seems to be all 
right, but a coarser wheel would be better, as this one is so 
fine that you are liable to burn the teeth if you are not 
careful.” 

“What do you mean by burning the teeth?” 

“Why, drawing the temper from them. I don’t suppose 
that it would be possible to burn steel in the way that it 
could be burned, or overheated, in a blacksmith’s fire, by 
grinding. It is just an expression that machinists and tool- 
makers have coined for their own use and means heating the 
steel by grinding until its temper has been drawn. You will 
be able to notice it by the outer edge of the teeth turning 
blue.” 

“Tt seems queer to me,” said Jim, “that this high-speed 
steel, which will remove chips of a blue color, could be in- 
jured by drawing the temper to a blue color.” 

“Well, to tell the truth, it does to me also, and I am unable 
to explain why it is so, but I do know that a great many 
brands of steel will not stand it. There are some brands of 
high-speed steel that the makers claim cannot be injured by 
heating on a grindstone or emery wheel, but I never saw any 
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that was improved by it, and I would much rather be on the 
safe side because steel on which the temper would not be 
affected will generally crack and check until the cutting edge 
would crumble away under a cut.” 

“But why is a coarse wheel less liable to heat a tool or 
cutter than a fine one?” 

“A wheel for grinding metals is built up of numerous parti- 
cles of abrasive material held together by a bond, or cement, 
and in a way could be likened to a milling cutter, as it 
actually cuts chips off, though, of course, they are very small 
and cannot be recognized as chips except under a strong 
magnifying glass. Now if you were to use a milling cutter 
with very fine teeth and force it to take all the cut it could, 
each tooth would cut until the space in front of it was full 
of metal when it could cut no more; then if it were not yet 
free to discharge this metal, or had not passed over its cut, 
it would have to carry the metal along rubbing hard against 
the work until it could get rid of it. By this time perhaps 
the metal is jammed in so hard that it sticks fast, and when 
the tooth comes around again it is already full and can only 
rub past the work, causing much more heat than it would if 
it could cut. On the other hand, take a coarse cutter and 
there is plenty of room for the chips, and each tooth can cut 
all the time that it is in contact with the work without 
crowding the space full of chips. It is the same way with 
emery, or abrasive, wheels; the coarse ones are adapted to 
remove metal fast without generating much heat, while the 
fine ones are more for putting a smooth finish on work, but 
they must not be crowded or the teeth will become full and 
the wheel will rub along instead of cutting freely.” 

Jim finished all the grinding on the mills and took them 
to Mr. Corbin, who looked them over and pronounced it a 
good job. “Now,” said Mr. Corbin, “your surfacing mills are 
ready to be ground, and that will finish them. Take them 
over to the same machine that you used to grind the shanks 
on the end mills. You will find a chuck over there that will 
fit on the spindle of the head-stock; put that on instead of 
the driver, unlock the spindle so that it can turn, and shift 
the belt onto the pulley that is fixed to the spindle; then 
you can chuck the mills and grind the inside the same as 
you would bore them out in a lathe. There is an internal 
grinding attachment for the machine and you can get some 
one of the men that is working over there to show you how 
it is set up, as I have not the time now. I'll be over after a 
while and see how you are getting on.” 

Jim carried his work to the machine, put on the chuck and 
chucked one of the mills; then he asked John about the in- 
ternal grinding attachment. John pointed it out to him, and 
told him that to put it on the machine he would have to 
remove the wheel from the main spindle and mount a pulley, 
which he showed him, in its stead; then turn the spindle 
head around and mount the attachment on the support pro- 
vided for it and connect the spindle of the attachment to the 
main spindle by a belt. “Did you set the machine straight 
before you chucked your mill?” asked John 

“No,” said Jim. 

“Well, you will find it a rather difficult job to get it straight 
unless you do it first.” 

“T don’t know how to get it straight other fan to set the 
graduations at zero.” 

“Here in this cupboard is a piece of steel that we use for 
that purpose. (See Fig. 7.) Take your mill out of the chuck 
and put this in instead, catching it by the small straight end; 
set it as true as you can and then take a cut off the two 
disks. When you have the table set so that your cut leaves 
both disks the same size, using a micrometer to measure 
with, the machine will be set to grind a straight hole. If 
you chuck the piece pretty true, you can get it nearly straight 
by noticing on which disk the wheel throws off the most 
sparks, and changing the table accordingly. Leave the big 
wheel on the spindle until you get the table set straight, as 
it will cut faster than the small one. When you are ready 
to put on the attachment, let me know and I will help you 
to get things right.” 

Jim got the machine straight in a short time and then 
removed the wheel and made the other changes that John 
had mentioned; then he called him over and asked him if 
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he had things right. 

“Yes, I think so,” said John, “but you will have to get a 
new wheel, as that one is about worn out. Tell the stock- 
keeper that you want a wheel for internal work, if Mr. Cor- 
bin does not specify it on the order. You will probably have 
to turn it down with a diamond until it is small enough to go 
in the hole, as the wheels to fit this fixture do not come less 
than 1% inch in diameter.’ 

“How would you chuck the mills?” asked Jim; 
the outside or inside?” 

“True with the outside first; then watch when you start 
grinding and if the hole runs out so that there is danger of 
it not cleaning up, chuck it so that it will, leaving the outside 
as true as you can.” 

“But how can you tell that it is going to clean up before 
it is finished?” 

“Well, until you get enough ground out so that you can 
measure the diameter of the hole, or until the cut covers 
more than half of the circumference in some one place, it is 
simply a matter of judgment; but after that it is a simple 
matter that is familiar to most lathe hands. Measure the 
diameter of the hole as the cut leaves it and subtract this 
size from the finished diameter; the difference is the amount 
of stock on both sides of the hole. Divide the difference by 
two and add the result to the size of the hole ag it measures; 
set a pair of common inside calipers to this size, using an 
outside micrometer to set them to; then if there is no place 
in the hole that the inside calipers will not touch, the hole 
will clean up. For instance, suppose you grind out one ot 
the holes so that you can measure the diameter of your cut, 
and then set a pair of inside calipers so that you can just 
feel a touch with both legs resting against a ground surface: 
then set an outside micrometer to the inside caliper so that 
you can get the same touch as you did in the hole, read the 
micrometer and find that you have ground the hole to, say, 
1.242 inch diameter. The hole is to be 1.250 inch when fin- 
ished; then 1.250 — 1.242 — 0.008 inch stock stil] to be re- 
moved. 0.008 + 2 = 0.004; 1.242 + 0.004 = 1.246. Set your 
outside micrometer to this size and set your inside calipers 
so that you get a light touch on the micrometer; then with 
the inside calipers measure the hole, and if you find no spot 
where the calipers are free, the hole will finish all right. 
You want to be careful though that the wheel is cutting full 
size when you take the cut that you measure from, for if it 
should spring away from its cut for a thousandth or so your 
measurements would be off. It is best to have apparently a 
couple of thousandths to come off the lowest spot; then you 
are sure. You will find that internal grinding is different 
from outside work, especially in small holes. It is necessar- 
ily a much slower job and cannot be crowded if you expect 
to do good work.” 

“Do you use water?” asked Jim. 

“No. On outside work water washes the grindings away 
and helps to keep the wheel clean while the reverse is the 
case with inside work. However, it is a good idea to cool the 
work with water before trying in a plug or hardened and 
ground sizer; for if the work was warm and you inserted a 
cold sizer that would just go in, unless you were pretty quick 
in pulling it out again, it would be very likely to stick, as 
the hole would close-in and the sizer expand, on coming in 
contact with each other.” 

Jim got on pretty well with his work and had a couple of 
the holes ground when Mr. Corbin came to see how he was 
getting on. “You seem to be going at it all right,” said Mr. 
Corbin. 

“The credit for that is due to Mr. Cary, there, who showed 
me how to go about it. Where will I grind the ends?” asked 
Jim. 

“On this same machine. There is an expanding arbor that 
fits the spindle in the place of the center; put that in and 
loosen the nuts that clamp the headstock and swing it around 
so that the graduations read 90 degrees, and clamp it fast 
again. Then slip one of your mills on the arbor and secure 
it by tightening the screw in the end of the arbor; take off 
the internal attachment and put the big wheel back on the 
spindle, then you can back the wheel away until it will clear 
the mill, set the stops so that one reverses the travel of the 


“true with 


454 


wheel at the center and the other at the outside. Let your 
cut come on the side of the mill that is traveling upward. 
The mills should be ground so that they are square across 
the ends, or if anything a very little concave. When you get 
the ends ground you can grind the teeth on the cutter grinder 
that you used to grind the end mills on.’ With that Mr. 
Corbin left Jim to himself again. 

Jim got the holes all ground out and the machine set up 
‘to grind the ends. As he started in to grind, however, he 
found that the head was not set quite right to get the ends 
‘square, and he made several efforts at re-setting it without 
much better results. John noticed him and coming up said, 
“Teave the head clamped as it is and make any other adjust- 
ment you wish by changing the whole table the same as you 
would if you were grinding a taper. The screw adjustment on 
the table is much more sensitive and it is no trouble to move 
it as little as you like. You want to be sure and keep your 
wheel clean at all times so that it cuts and does not glaze the 
work by rubbing. Glazing seems to set up a strain in the 
‘metal; sometimes enough to burst the mill lengthwise. I 
‘broke two mills myself in this manner before I found out the 
veause; the tool hardener got the blame for it, and at the time 
T thought he was to blame, but I have learned since, from ex- 
yerience and observation, that it was my fault. I have seen 
several mills that broke during the grinding operation or 
shortly after, and all that I ever saw had a smooth glazed sur- 
face and under close examination would show numerous small 
checks all over the glazed part. I never like to see a smooth 
glassy surface on hardened and ground work unless it is ob- 
tained by lapping, and if such surfaces are afterward lapped 
they will generally show up more irregular than one obtained 
with a sharp wheel. In thin work such as saws, templets, 
etc., if the wheel is allowed to glaze, or even approach that 
condition, the work is sure to buckle.” 

“Ts it much of a job to grind the spiral teeth on these mills?” 
asked Jim. 

“No,” said John, “it is an easy matter. The only difference 
in grinding straight and spiral teeth is that for spiral teeth 
the index finger is secured in a fixed position in front of the 
wheel; then when the mill is pushed by the wheel, the face 
of the tooth resting on the finger, whica does not move, causes 
the mill to turn just the same as it did when the teeth were 
cut. The top of the finger shouid be rounded slightly so that 
the face of the tooth bears on the center of it. The wheel 
ghould be trued off so that that there is only a narrow cutting 
surface, and the finger should be wide enough to allow the 
tooth to rest on it before the wheel begins to cut, which should 
pe when the end of the mill approaching the wheel reaches 
the highest portion of the rounded end of the finger. 

“How do you hold the cutter?” 

“You can either put in on a solid arbor between centers, or 
there is a hollow arbor for that machine with stepped collars 
to fit the standard sized holes in cutters; this arbor slides on 
a round bar that may be mounted in a fixed position in front 
of the wheel. This latter method is the best as there is no 
possibility of getting one end of the mill you are grinding 
smaller than the other, in fact, nothing but straight mills can 
be ground in this way. Well; I have got my job over here 
finished and I’ll have to pick up and leave. If you run into 
anything you can’t master, let me know and I’ll do my best to 
’ help you out.” 

“Thanks,” said Jim. “I think I ought to be able to finish 
up this job without bothering anyone any more.” 


* * & 


As photographs are becoming more and more commonly 
used as evidence in legal cases, the Hngineering Record calls 
-attention to the necessity of having photographs thoroughly 
‘identified. Engineers and contractors who make a practice 
of taking photographs as matters of record would do well to 
‘have some independent representative present at the time 
each photograph is taken, so that he could go on the witness 
‘stand and testify that the views were taken in his presence 
-and correctly represent the conditions on the dates when they 
‘were taken. Unless some such plan is followed the court may 
‘refuse to accept photographs as evidence on the ground that 
‘they are not properly authenticated. 
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TOOLS FOR DRAWING SHAMLESS AUTO- 
MOBILE LAMP HOODS 


WILLIAM A. PAINTER* 


The drawing dies and punches for drawing a rectangular 
hood for automobile lamps, in one piece, are illustrated here- 
with. The advantage of a one-piece hood over the regulation 
built-up and riveted one is the convenience in cleaning, there 
being no seams or rivet heads to catch the rouge, clean- 
ing compound or polishing cloth; in addition, the hood has 
more pleasing lines and greater accuracy can be obtained. 

A rectangular sheil or drawing is more difficult to produce 
than a circular one, especially where the corners or angles 


Fig. 1, Punches and Dies for Rectangular Lamp-hoods and the Stock Before 
and After the Drawing Operations 


have to be sharp, as the rapid flow of metal to the corners, 
when reducing from the flat, being out of proportion to the 
rest of the area, has a tendency to clog and tear the metal. 
This hood is made of brass, and measures 17/8 inch deep and 
414 inches by 4% inches across the sides; it is made from a 
round blank A (Fig. 1), the quantity not warranting a special 
blanking die attached to the drawing die. 

The-shell is drawn in two operations. Two dies of the same 
size are used, except that the drawing edges of the first die 
are rounded, while the second one is sharp. The cast iron 
shoes or holders are duplicates, and are made for a double- 
action press. The first drawing operation is made in die D, 
which is set in the holder in place of die 0, which is the 
finishing die. The sleeve B is used in both operations. The 


Fig. 2. Protective Shields used for Local Hardening and Dies 
with Shields in Place 


blank A is held in place on die D by spring gage-pins, dif- 
ferent holes being used for different depths of hoods. After 
the first operation, the flange on the shell is nearly rectangular 
in form, as shown at @. The flow of metal to the corners is 
also shown, proving that a circular blank is the correct shape, 
and not a rectangular one, as this shape would not draw 
at all. 

The rounded punch F for the first operation and also the one 
shown at # for the second operation are both vented by holes 
and cross channels; the object of this is to prevent the punch 
from drawing the finished shell upward by suction on the re- 
turn stroke of the press. The holes alone would not be of any 
advantage, as the sheet metal would cling to them and stop 
the passage of air, but with the channels this is overcome. 

The first operation draws the shell to within 3/16 inch of 


* Address: 1515 Franklin St., Pittsburg, Pa. 
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full depth. The shells are then annealed, and the sharp 
draw-punch # and the die C are put in the press. The shell 
enters the die and rests on its flange, and is held by a sleeve 
while the punch enters. This operation sharpens the edges 
only, as the drawing of the metal has been accomplished in 
the first drawing die. The partly completed hood is shown 
at H, while different views of the finished hood are shown 
at J and K. 

The dies and the sleeve are held in place by six half- 
inch square-head screws. The cast iron holders are bored 
straight to fit the dies, which are beveled five degrees in the 
center of the rim, leaving about 5/16 inch of straight surface 
‘at the top and bottom as shown at C, Fig. 2. This straight sur- 
face is an easy fit in holders A and B so that the dies can be 
revolved when the screws are loosened; the object of this is 
to permit first tightening the punch on the thread of the 
plunger when setting up tools, without regard to the relative 
positions of the die and sleeve. When a shell is put in the 
die and the bed is set to match the screws in the bolster, 
if the die is free it can be revolved until it matches the punch; 
the punch is then entered into it and all screws are tightened, 
‘This operation is repeated on the sleeve or pad, and it elim- 
dinates packing the punch with washers to make it line with 
the die, as well as the risk of the punch jarring loose and 
‘breaking the die or sleeve. 

These dies were hardened by my local hardening process, as 
the shape and angles of the disks would make it a hazardous 
-operation to harden them in the regular way. [For a descrip- 
tion of this hardening process see Mr. Painter’s article on 
Local Hardening and Tempering, August, 1908.—Kditor.] The 
‘dies are 914, inches in diameter, 1%, inch thick, and only 14% 
inch from the corners of the rectangular hole to the outside, 
so that the strain in hardening would be at these sharp 
corners. 

The face of the die with one of the steel covers used in the 
local hardening process in place is shown at D. The back of 
-another die when covered to within % inch of the square hole 
is shown at #. There are four %-inch holes in this 

- cover to equalize the cooling. The covers for die C are 
shown at F and G@. These are the same as those shown 
‘in place at D and #. The thickness of the stock from which 
‘these covers are made is 0.025 inch. The band G is slit with 
«shears and held together with rivets. 

These dies were heated in a gas oven and then dipped in 
clear water. They did not shrink or warp, and have been 
used for drawing thousands of hoods. The punches H and L 
‘have machine steel bodies and tool steel working ends. The 
-ends are hardened on the outside only, sheet steel being ap- 
plied to the back of them whea hardening. All these covers 
were put on before heating the parts and were dipped with 
them. The temper was drawn to a light straw color after the 
‘covers were removed. me 


At a recent exhibit of gas appliances in New York, certain 
power-driven machinery was shown, having exposed bevel 
sand sprocket wheels in operation. To prevent accidents to 
visitors, they were protected with wooden shields, sufficiently 
‘to keep the inquisitive sightseer out of harm’s way. In 
regular manufacturing use, however, we infer that these poten- 
tial instruments of accident are absolutely unguarded, so far 
sas the maker has provided. The extra cost of providing effi- 
cient gear guards would perhaps be two or three dollars at 
the most. What is the use of saving a few cents where the 
Saving may mean the loss of a finger, hand or arm? Hven 
if the humanitarian aspect is ignored, it is poor business 
policy of the user to let such man-traps exist, and he has 
‘a right to expect the manufacturer to supply his machines 
guarded in all respects where possible. Damage suits are 
‘ugly affairs; the defendant is beaten even if he wins because 
the ill-will and hatred engendered will cost him much in 
ithe end. * * * 


. The value of the imports of machine tools to Hungary, 
according to recently published statistics, amounted in 1907 
to about $900,000. Machines to a value of about $500,000 were 
imported from Austria, $325,000 from Germany, and only $58,- 
‘000 from the United States. Recent developments show that 
Hungary offers a fair field for the machine tool trade. 
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YOUNG BRAINS AND OLD 


A. S. ATKINSON* 


It goes without saying that the young man has a better 
chance to-day than the old chap who has passed fifty, and 
when you get past the latter age, woe be unto you if you lose 
your job. It doesn’t seem to matter very much that our 
grandfathers took more stock in age than in youth and 
looked upon the man under thirty as of little real account in 
the business and manufacturing world. Age meant maturity 
of judgment, and one couldn’t be sure of himself much under 
fifty. So they, put out their sign of “Slow and Sure.” 

Now we have reversed conditions, and every shop and 
business concern is picking up the young man and dropping 
the old. Of course some old codgers can’t be shelved. They 
simply bob up smilingly and get there just the same. Never- 
theless, the old sign has been reversed, and we read the 
warning, “Young men wanted; no old men need apply.” 

Well, of course, that’s all right if eyerybody believes that a 
man of fifty has lost his usefulness and is chiefly good for 
holding down cheap jobs that an office boy fresh from school 
could do.as well; but sometimes the “Oslerizing” process may 
be carried a bit too far. I suppose I am particularly interested 
in it because of the story about “Old Si Smith,” which I 
related in a recent number of Macurnery, and of another lit- 
tle experience of “Pop” Lester’s, who took his medicine like 
a man and then got cured of the “old age delusion.” 

“Pop” was superintendent of the big machine shop whose 
sooty black smoke can be seen any day clouding the at- 
mosphere up on the Hudson, just far enough beyond the city 
line to escape the Health Board’s edict that nobody shall 
burn soft coal in the metropolis. This shop is one of the 
oldest in the country, and it had the reputation of doing 
some of the finest work on this side of the Atlantic. The 
old man who built it up had made Pop superintendent way 
back in the eighties, and under his wise management the 
profits had been large enough to please anybody except a 
modern millionaire’s son anxious to get the record for fast 
spending. 

Anyhow, when the old man died and the young chap in- 
herited the fortune and the big machine shops, there was 
bound to be some sort of a change. The youngster came down 
to look the shops over, and brought an expert with him. 
They went through the shops, under the guidance of Pop 
Lester, the superintendent, and the way they commented on 
the machinery and equipment was enough to drive a good 
machinist crazy. “Antiquated,” “Out of date,’ “Fit only for 
the scrap-heap.” These were a few of the epithets they used, 
and Pop winced and bit his lips. He tried to explain that 
some of the machinery was almost as good as new, and that 
all of it was doing first-class work. 

They didn’t listen much to these apologies for the machines; 
they had a reason for their inspection. It didn’t come out 
right away, but after a while it leaked. The young heir 
wanted to increase his profits, so he could spend a few more 
dollars on Delmonico dinners and chorus girls, and the 
machine expert was looking for a good fat job as superin- 
tendent and incidentally for some liberal commissions on 
machinery. They both had their way in time. Pop was 
kindly and thoughtfully relieved of his position, the young 
owner explaining plausibly that he wanted the shops run on 
modern methods, and ne thought a young superintendent 
could do the trick better than an old man. His father had 
been all right in his day and time, but things had changed a 
good deal since he was a young man. The shops were in a 
bad way, and were not making half what they should. He 
had figures and facts to show it. Here they were, if Pop 
wished to examine them. 

The old superintendent was too surprised and dumbfounded 
to protest or even to examine the paper shoved toward him, 
You see he had been the head of the shops so long that he 
had got into the habit of considering it a life job. It would 
have been, too, had the old man lived. 

Pop wasn’t exactly turned loose to shift for himself. That 
youngster condescendingly said that the deposed superintend- 
ent could take a position in the drafting-room, where he 

* Address: P. O, Box 1189, New York City. 
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could make himself useful at twenty per week! Think of it!— 
when his salary had been running into figures that would 
pay for a first-class automobile once a year! ; 

We felt sorry for the old man, every one of us, but we had 
too much to think about in holding down our own jobs with- 
out openly rebelling for the sake of another. Pop had been 
kind and considerate to every one of the boys, and we didn’t 
forget it now. We went round in a delegation and asked him 
what we could do for him. Go on strike? “Good Lord, boys, 
no!” he said. “We never had a strike in these shops—not 
since I’ve been here—and I’m not going to be the cause of 
one. Go back to your work and hold your own jobs. I’m 
mighty thankful, however, for your expression of confidence in 
me—mighty thankful.” 3 

The new superintendent was about as boyish-looking as 
the young owner of the shops, but a little bit shrewder and 
more experienced. He knew more about machinery than his 
employer, and possibly more about men and business. At 
any rate it had all been framed up before he took hold, and 
the first thing they did was to rip out the old machines. Say, 


it was a waste of good material, and it gave you a real heart-® 


ache to see the machines smashed up and carted away. Why, 
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orders ahead had to be cancelled, and others we lost through 
delay, so the contracting parties threatened to sue the young 
owner. There was a lot of legal quarreling, and a good deal 
of trouble all around. The young superintendent, I guess, 
hadn’t figured on the loss of time the big change would make, 
and neither had the owner. 

Well, things finally got started. We had a few new orders, 
and we started on them. But all that machinery was new to 
many of the men, and they had to go slow. The young super- 
intendent told the foreman of the shops that he had to make 
up for lost time, and he tried to push us, but you can’t be 
pushed when you’re riding a new horse, and we had a lot of 
breakdowns and ruined much work. The more the foreman 
drove us, and the more the superintendent fumed and threat- 
ened, the worse we seemed to get, and the new machines 
showed they were nervous, too, or something like it. 

Then pretty soon another trouble followed. Some of the 
work the shops turned out wasn’t satisfactory and didn’t 
come up to specifications, and the buyers refused to pay or 
threatened to sue the shops for swindling them. Now the old 
man had earned the reputation for superior work in the past, 
and his name stood for more than most people’s bond. ‘When 


“Pop must have felt as if the bottom was tumbling out of everything when he saw those old and new machines 
,ripped out of the shops and new ones put in” 


“some of them weren’t more than a year or two old, and 
some had done good service for five years and were good for 
five more. Some of Pop’s old pet machines, a big jig-saw and 
a boring mill he’d had for ten years, were a little out of 
date and had been patched up some, but they hadn’t lost five 
days for repairs or breakdown in all that time. 

Pop had been a little economical in a way; he always hated 
to turn down an old machine for a new one until he was 
pretty well satisfied its days of usefulness were gone. I sup- 
pose he looked at ’em most as he looked at himself. <A 
machine must wear out in time, and if you keep it long 
enough it will get out of date. But it isn’t good policy to 
hurry it along to the scrap-heap too fast. Pop must have 
felt as if the bottom was tumbling out of everything when 
he saw those old and new machines ripped out of the shops 
and new ones put in. But he had nothing to say and the 
machines were sold for scrap and for second-hand machines, 
just as bidders chose. The new machines came in and were 
put up by experts. They looked all right, and were all right, 
and they had many new improvements. Some of ’em could 
do double the work, and I guess it was only a question of 
time before the young owner would find his profits increased. 
But we tost a lot of time making the change. Some of the 


an article came out of his shops and bore the name of the 
firm, it was accepted without question everywhere. This repu- 
tation meant a lot more to the shops than the young owner 
realized. At first he told the kickers to go to some hot place, 
and the others he defied in court and got all he wanted of 
such proceedings. I suppose he had to have the experience 
to cool him down and make him understand that even a 
millionaire isn’t the only toad in the big business puddle. i 
Things went from bad to worse in this way, and by the 
time we got used to the new machines the shops had a dozen 
lawsuits on hand and a lot of rejected junk that buyers had — 
shipped back to us. But worse than all this, we’d tarnished 
the reputation of the old man’s shops for first-class work. I 
guess instead of increasing his income, the new superintend- 
ent had cut a pretty big hole in his employer’s bank account. 
We heard something about this from their talk around the 
shops, and they put their heads together to find some remedy. 
The first thing we knew about it was they’d decided to cut 
wages. That was something that had occurred only twice in 
the history of the works. Once when hard times hit the 
business world, the old owner had appealed to us, and said 
he’d have to cut wages for a time to prevent losses, but he'd 
restore them within six months or a year. This same thing 


February, 1910 


happened ten years later, and each time we met the cut 
with a smile and assured the old man it was all right. He’d 
stood by us, and we’d stand by him. But now nothing was 
said about restoring the wages later. Indeed, when our com- 
mittee spoke about it, they were pretty nearly kicked out of 
the office, and told to mind their business or they’d be 
“chucked” out body and soul. Pleasant, wasn’t it? Just the 
sort of “dope” to make self-respecting workmen love their 
employer. We did, of course, and stood ready to grovel on the 
ground before him. We talked it over, and decided that for 
-the present no strike would be called. We felt proud of the 
reputation of the shops, and didn’t want to disgrace them. 
We stood it quietly for six months, and then we asked again 
if wages would be restored to their old standard pretty soon. 
We got our reply all right, and it was right in the face. It 
came in the form of another cut, and a pretty deep one. We 
couldn’t stand for that, and we struck—every mother’s son of 
us. We walked out and let the machines stand idle, and then 
the most distressed man around the diggings at that time 
was Pop Lester. He was genuinely sorry and worked up. He 
went around among us and begged us to refrain from any 
violence. He tried to excuse and apologize for the young 
owner and the new superintendent. But there wasn’t much 
to say in their behalf, and Pop had some pretty weak argu- 
ments to present. 

A big strike in a machine shop isn’t an easy proposition 
for any employer to face, and that kid and his kid super- 
intendent found before they were through they had to do 
some hustling. You can’t pick up five hundred skilled work- 
men every day in the year, especially when the wages offered 
were small. So the strike drifted on for several months, and 
then to six months. The plant was losing orders right along, 
and it was costing the owner a pile. I guess he had to cut 
out some of his expensive dinners and chorus girls. 

It was the most peaceful strike I ever saw. Pop was around 
night and day, and we listened to his advice and kept from 
doing any harm. They managed to get a dozen or two men 
in the shops, but they ruined more work and machines than 
anything else. Then one day Pop Lester came around with a 
more serious look on his face than ever, and when he got 
enough of us together, he said: “Boys, I want you to go 
back to work to-morrow—for my sake.” 

“Too much to ask, Pop,” somebody yells out. Then another 
says: “If you’ll be superintendent of the shops, we'll go back 
at the old wages.” 

The old man smiled and answered: “That’s just what I 
came to tell you. I’ve got back my old job, and I want every 
man here to get his, too.” 

There were plenty of wiid cheers then, and some of them 
were so noisy that we haa to wait a long time for the old 
superintendent to finish. “You will have to go back at the 
lower wages,” he continued, “for the plant has lost lots of 
money, but as soon as we get some of it back, we’ll restore 
wages.” 

Did we go back? You bet! The next morning every man 
was in his place, and things began to hum. Pop was kept 
as superintendent after that until he died; and as for that 
youngster, he learned his lesson, and now before making a 
big change he always consults with his old reliable guards. 


* * * 


» The use of lava for gas burner tips dates from 1854 when 
J. von Schwarz discovered its advantages for the purpose. 
The lava is found in Bavaria at the southeastern point of the 
Fichtel Mountains, near Bayreuth. It has been used for 
hundreds of years for musket balls, marbles, fireproof uten- 
sils, carved ornaments, etc., being readily turned, sawed and 
polished. It does not disintegrate with long-continued and 
repeated heatings, and its smooth non-porous surface pre- 
yents carbonization and deposits from the gas. 
* oo * 


The value of the yearly import of machine tools to Spain 
amounts to about $600,000, and Germany supplies more than 
one-third of the machine tools imported. Apparently Spain 
offers an opportunity for the increase of the foreign trade of 
the United States in machine tools. 
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JIGS IN A REPAIR SHOP* 


A. H. LAVERSt 


That jigs are an indispensable factor in economical quan- 
tity manufacturing is undisputed. As a necessary element in 
repair machine shops that are a part of any manufacturing 
establishment, where the shop is used merely in repairing 
and building additional equipment, the use of jigs has ap- 
parently been neglected to a greater or less extent. This 
applies particularly to plants in which repairs must be in- 


terchangeable and 
effected at short 
notice. 


In the case of 
pipe flanges and fit- 
tings, or standard 
parts, it pays to 
make up fairly ex- 
pensive jigs, as a 
standard once es- 
tablished can rare- 
ly be altered with- 
out causing confu- 
sion. The cost of 
jigs for parts of 
machinery con- 
stantly undergoing 
and im- 
provements, is usu- 
ally the most important feature, although the time element in 
duplicating parts must not be lost sight of. Another point 
that undoubtedly has a bearing on the question is to make the 
jigs as simple and fool-proof as possible, thereby permitting 
the employment of unskilled labor in drilling operations and 
minor lathe jobs. 

As a usual thing, repair shops of this character are sup- 
plied with drawings cf a machine and an order to build one, 
which, if satisfactory, would necessitate the building of 
several more. At once the question presents itself: If the 
machine is satisfactory, what parts will wear out, call for 
replacement and the use of jigs in repair? This must be 
decided and then the simplest possible design of a satisfac 
tory jig should be made. 

It is good practice to leave the judgment of matters of this 
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Fig. 1. Simple Form of Jig for Drilling Two 


Holes in Shaft Ends 
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Fig. 2. Jig with Removable Top and V-shaped Locating Surfaces, 
for Drilling Shaft Ends 
kind to some one man who is familiar with the particular 
shop’s practice, but entirely independent, and who, also, has 
an opportunity to study the machines in operation in both 
the machine shop and the factory. 

A great help in production of work of this kind is to 
have an equipment of reference gages for press, running 
fits, etc., standard reamers and tram-rods for bores or parts 
of large diameters. It sometimes helps to economize by com- 
bining several operations on different machines in one jig, 
and further on some illustrations of this will be presented. 
Once in a while a job will present itself in which the first 
number of duplicate parts required will run up in the hun- 
dreds, and then a dozen pieces that are duplicates are re- 
quired at frequent intervals. This, of course, allows the ex- 
penditure of a little more money to decrease the first cost of 


* For additional information on this subject, see the series of articles 
on Jigs and Fixtures which began in April, 1908, and other articles 
referred to in connection with the first installment of this series. 

+ Address: 534 Canton Ave., Detroit, Mich. 
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production, thereby giving a little better price to succeeding 
pieces. 

The writer will, in the following illustrations, endeavor to 
present a number of simple jigs covering various operations. 
It is not claimed that there is anything strikingly original 
about these jigs, but simply the adaptation of simple means 
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Fig. 3. Simple Jig for Drilling Accurately-spaced Holes in Angle-iron 


to produce interchangeable work. It is also intended to in- 
clude in this article some examples of simple lathe and 
boring mill chucks, which, while they are not, properly 


Fig. 5. Jig with Hardened Plate which 
guides the Drill and clamps the Work 


Fig. 4. Ingenious Form of Jig 
for Drilling Crank A 


speaking, jigs, are an important aid to the production of in- 
terchangeable parts. 

The jig illustrated in Fig. 1 is for drilling two holes at the 
ends of a piece of shaft, and, as may be seen from the illustra- 
tion, it is of the simplest construction. The body A is of 
U-section and in it holes are drilled to receive the work. 
Two holes are drilled at right angles to the shaft openings, 
and are counterbored to receive the bushings B. The shaft 
is clamped by screw ©, and located by stop D. It may be 
worth mentioning that the body was made of an old casting 
which happened to be available, and the same thing is true 
of several of the other jigs illustrated. It is a distinct ad- 
vantage to use patterns of machine parts to make jigs of, if 
possible, and in a fairly large plant with a variety of ma- 
chines, the number of patterns that are available for such 
purposes is surprising. 

Fig. 2 is a sketch of a jig that was made to accomplish a 
purpose similar to that of Fig. 1, but it has an advantage 
that will be noted. The surface against which the work is 
clamped is V-shaped, and the body A is provided with a re- 
movable top plate B in which the drill bushings C are lo- 
cated. This plate may be taken off and another one substi- 
tuted with.a different size and spacing of drill bushings, 
thus making the jig available for one or more jobs. In this 
particular case, it was possible, by this method, to use this 
jig for over twenty-five similar pieces of work. The fitted 
screws H, locate the various plates B, while F serves as a 
stop for the work. 

The writer is aware that there are various simple ad- 
justable center distance jigs that could be devised, put his 
experience has been that it is rarely possible to produce 
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duplicate work economically with unskilled labor when us- 
ing such jigs. It is almost impossible, without the use of 
precision measuring tools, to adjust a jig twice alike, where- 
as by the use of the plate B in Fig 2, an error made in the 
plate is not increased in the work, measuring is avoided and 
there is not the possibility of having the errors one way 
one time and another way the next. 

In Fig. 8, we have another extremely simple jig that 
serves its purpose excellently. -It is used to drill an angle 
iron in which the holes must be accurately spaced. A is the 
body, B is the cover containing the drill bushing C and the 
clamping screw ZH, and D is also a clamping screw with a 
knurled head. The angle iron G is placed against stop-pin 
F preparatory to clamping. 

In Fig. 4, the extreme simplicity of this jig is its prin- 
cipal charm. It is used to drill a hole in each end of the 
lubricator crank A. The drill bushing C is centrally lo- 
cated at the top of body B. Beneath this bushing there is an 
enlarged hole to accommodate one leg of the crank. ‘The 
other leg is placed in the piece H, which is shown in plan at 
Ff. This piece H is held in place by the dowel-pin D and it 
is a neat sliding fit in body B. The hole drilled in the body 
just under the bushing C is to allow the chips to escape. In- 
cidentally, it should be noted that this jig represents about 
three hours’ time for its construction; it paid for itself on its 
first job. 

A jig is shown in Fig. 5 that is built on a different prin- 
ciple. It was designed to drill the pneumatic valve shown 
at A, which is a disk having five 1% inch eccentric holes 
and two lugs. It is finished on one face, on the side, and on 
the small surface shown on the other face. To drill the 
disk, it is placed in body B which is counterbored to fit it and 
which has corresponding recesses to receive the lugs. The 
cover CO, which is hardened, acts both as a series of bushings 
and as aclamp. This cover is rotated on the screw D to per- 
mit the removal and replacement of work. The opposite screw 


F clamps the cover securely in position after the work is in — 


place. A half-inch pipe handle # is provided simply for the 
operator’s convenience. 

As noted in the first part of the article, some jobs call for 
a considerable number of duplicate parts and permit the con- 
struction of a more complicated jig. This is illustrated by 
Fig. 6. The requirements call for four holes of different 
sizes to be accurately drilled in a machine steel link. This 
is a fixture with an eccentric clamping device of original 
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Fig. 6. Jig equipped with Unique Type of Eccentric Clamping Device 


features. 


A ig the body; B the cover; C are the smaller drill — 
bushings, and D the larger ones.’ There are three stop-pins — 


EH, which are light press fits in both cover and body. There 


are three eccentric clamping disks F, G, and H (see also en- 
larged detail). Disk F rotates on G, and G@ on H. An ex- 


tension on F rotates in the body A, and the larger extension 
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of H in the cover B. There is an octagon on the end of each 
disk spindle, and a wrench K with corresponding holes to fit 
each. The links M to be drilled are shown in position, three 
being drilled at one time. This arrangement of eccentrics 
gives an independent side clamp for each link, thus allow- 
ing for any irregularity in width. The clamping screw L 
has an octagon head to fit the smallest hole in wrench K. A 
plug N is placed in the first of the larger holes drilled, to pre- 
vent the pieces from working when drilling the other holes, 
although the work has been satisfactorily done without it. 
In Fig. 7 there is shown a casing for a reversing mechanism 
and in Figs. 8 and 9 two jigs, the former being a boring mill 
jig, and the latter a drill jig for drilling the-flange holes in 
line with the bearings. The casing is composed of three 
parts: A, B, and @. As will be noted, this casing has four 
bearings in it, two of different sizes in A, one in B of the 
same size and in line with the smaller bearing in A, and one 
in CG, in line with, and the same diameter as, the larger bear- 
ing in A. The holes at X and Y are for fitted bolts, used in- 
stead of dowel pins, and the other ten holes shown are clear- 
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Fig. '7. Casing with Drilled Flanges and Bored Bearings. Fig. 8. Jig in which 
Bearings are bored, Fig. 9. Jig in which Flanges are drilled 

ance holes for through bolts. As will be shown later, the fit- 

ted holes serve a double purpose. The casings are made male 

and female at the joints, and these are turned to close limits, 

A and C being alike, and B fitting into them. 

In order to properly set forth the features embodied in 
these designs, it will be necessary to describe the boring mill 
jig, then the drill jig, and afterward give, a short descrip- 
tion of the operations. In Fig. 8 H represents the body of 
the boring mill jig, in which there is a tapered slide on the 
top side, and a pin F on the other side to fit the hole in the 
table of the boring mill, thereby centering the body EH. The 
Slide G@ works in and is closely fitted to HE. This slide is 
counterbored to fit the male part of the joint in. casings A 
and @ on the longitudinal center line and midway between 
the bearings in the casings. The removable ring H is closely 
fitted to @ and projects just enough above @G to fit the fe- 
male joint on part B. By removing H, G becomes the oppo- 
Site of the joint on A and Q, 
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Two tapered holes I have a center-to-center distance equal 
to that of the bearings in the casings. Four removal studs K 
are made somewhat smaller than the bolt holes in the flanges 
of the casings to hold the latter in position after they are lo- 
cated in the jig. There is a tapered hole L on each side of G, 
and these serve to center the casings and always bring the 
bearings in the same relative position. The pins are parallel 


and closely fitted where they go through the casings, and 


Fig. 10. Combined Drilling and Milling Jig for Part A 


tapered below that to fit the holes L. A tapered pin M fits 
holes J, and is parallel where it goes through G@. The nut 
shown is for the purpose of releasing it; the head is simply 
a projection to allow M to be securely driven into G. The 
locating pin that fits the tapered hole Z, and also the reamed 
holes X and Y (see Fig. 7) in the casings, is similar in con- 
struction to M, but smaller. A protection strip N prevents 
chips from getting into hole J, and the working part of the 
slide EZ. R is simply a clearance hole in @ for the bearings. 

In the drill jig shown in Fig. 9, the casing P is the prin- 
cipal part. This casing is recessed at a to correspond to the 
male part of the joint on casing A and C and at Db to fit B. 
The pin Q on the inside of the jig fits the bearing in B, and 
on the outside the small bearing in A, while S fits the large 
bearing in A or GC. When drilling 0, pin Q is removed. There 
are twelve holes with bushings shown; the two at c and d are 
removable to allow smaller bushings to be inserted, in order 
to first drill and then ream these two holes for the fitted 
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Fig. 11. Fixture for Milling Square X on Bolts A in Correct 
Relation with Rectangular Heads 


bolts previously referred to. A brief description of the bor- 
ing and drilling operations will make clear some of the uses 
of various parts of these two jigs. 

When machining a new set of casings, the studs K are re- 
moved from the boring mill jig, and placed in the tapped 


60 


holes O, and the ring H is also removed. The casings A and 
C are firsc finished on the faces of the flange and tongue, and 
the bearings rough babbitted. Hither casing A or C, as the 
case may be, is then placed in the boring jig, and the bear- 
ings approximately lined up with the center line V. The 
casing is then clamped on the jig by means of U-clamps placed 
over the studs K in the tapped holes O. The bearings are then 
bored; first the one in line with F, and then the other, after 
the slide is shifted to the next location by inserting pin M 
in the other hole 7. The drilling jig is now placed on the 
casing and pins Q and S are inserted in the bearings, thus 
locating the holes in the flange with reference to the bear- 
ings. All the flanged holes are drilled and holes X and Y are 
reamed. In case of repair to the bearings, the casing A or 
C is located on the boring jig by the pins that fit into the 
reamed holes X and Y, and in the tapered holes Z in the 
slide G; the casing is then clamped by means of studs and 
nuts K in position in the boring mill jig. Thus one jig 
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Fig. 12. Simple Chuck in which Bearing Cis bored. Fig.18. Chuck for Boring 

Part C. Fig. 14. Babbitting Jig in which Part C is cast 
is dependent on the other. When casing B is to be bored, 
the ring H is placed in the position shown in Fig. 8, and 
then the operation is the same as described for A and @. By 
the use of these jigs, it is possible to produce new work or 
repair the bearings in the old casings at any time, and they 
will be interchangeable. The bearings are, of course, bored 
to gage. 

In Fig. 10 we have an example of a combined milling and 
drilling jig. The work A consists of a round piece of tool 
steel, one end of which is to be milled at an angle and ac- 
curately spaced from the center lines of three holes to be 
drilled; the distance # on the work is immaterial within \% 
inch. B is the body of the jig, having a V-slot cut in it to 
center the work, and a recess K in the back to clamp it to 
the table of the machine. A clamp on the other side rests 
on the jig near the V-groove. In the top-plate © the drill 
bushings #, and the clamping screws F are located. A re- 
movable piece D is recessed into B and made to fit the table 
slots in the milling machine, thus setting the work at the 
proper angle; during the drilling operation this piece is re- 
moved. The milling cutters are set against a hardened strip 
G to secure the proper distance from the center line of the 
first hole and the angle of the cut. After the stock is cut off 
witb a power hack-saw it is clamped in the jig a certain dis- 
tance from the last hole in the end; this distance is equal to 
X with an allowable variation of one-eighth inch. ‘The hole Y 
is first drilled, and then the plug H is inserted to prevent the 
work from moying. The other holes are then drilled. After 
the required number of pieces are drilled, the piece D is fast- 
ened to the fixture, which is clamped to the milling machine 
table. The end of A is then milled, plug A locating the holes 
with reference to the cut. 

Fig. 11 shows a milling fixture in which the work A is 
milled square at X, and at a certain relation to the rectangular 
head. The body of the fixture is recessed on its sides to a 
depth equal to half the diameter of the bolt. It is also re- 
cessed on the bottom at H to correspond to the longer side 
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of the rectangular head, and at G@ to fit the shorter side. This 
is shown plainly at H. The bolts are held by clamps C and 
clamping screws D. A projection F fits the table of the mill- 
ing machine. Recesses K on each end of B are used to 
clamp the fixture to the table. The first and second settings 
of the bolts are clearly shown by the diagrammatical view at 
M, making further explanation unnecessary. 

A simple chuck is illustrated in Fig. 12 for boring the bear- 
ing C. This bearing is first turned all over on the outside by 
a forming tool and then mounted in the chuck. The body 
of the chuck A is threaded on one end to fit the spindle of 
a 16-inch lathe, and it is bored out on the other end to fit 
the parallel end of C. B is a cap screwed onto A and bored 
to fit the spherical part of ©. Thus when C is placed in 
chuck A and cap B screwed home, it clamps the work on the 
spherical part; the parallel part is also effective in centering 
the work. This chuck is extremely simple, yet very effi- 
cient. 


except that the work is tapered, C being the work, A the 
body of the chuck threaded to fit a 16-inch lathe, and B the 
clamping cap. As the work, in this instance, is of composi- 
tion, the babbitting jig used will be of interest and is il- 
lustrated in Fig. 14. The base # is counterbored on the under 
side to receive the head of pin F, and on the top to fit shell 
D. This shell is split through the center and tapered at the 


top to correspond to the taper on G@. Pin F, which acts as a © 


core, is slightly tapered, and has a slot in the top so that 
by driving the key H in, G, D and # are securely clamped 
together, making a solid box. By removing H, the box falls 
apart and Ff is easily driven out of the work A. The par- 
allel part K of the top is to allow chucking in the lathe 
for forming. 

In summing up, the 
in repair shop jig design, are: 
cost; (3) ease of operation consistent with cost; 
machine parts or patterns already made, in designing fix- 
tures, when only slight modifications are necessary; (5) the 
co-operation of the machine designer to secure simplicity in 
parts; that is, a number of simple pieces in preference to one 
complicated. piece of mechanism, thus helping the shop side 
of the question; (6) the combination of a number of different 
machine operations in one fixture, if this can be done at a 
minimum cost, as a small loss of time on the machines, due 
to changing, is not noticeable 
fixture cost for a few pieces of work; (7) comparative inter- 
changeability; that is, good enough for the intended work but 
no more, as going to extremes in this line of work is particu- 
larly objectionable. 


important points to be observed 
(1) Simplicity; (2) minimum 
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It appears that Australia intends to take a prominent place 


in the development of aerial navigation. A consular report 
states that Messrs. Walter Thompson and F. A. Boyd of Perth, 
West Australia, have developed certain designs and models for 
aerial navigation machines, including, among other inventions, 
a novel steering apparatus, a “fulcrum” by which an aeroplane 
floating and soaring in the air will maintain a condition of 
perfect equilibrium, and a simple and safe design, making it 
possible to attain speeds with aeroplanes higher than those 


hitherto attempted. A company has been formed in Australia, ‘ 


and a member of this company has left for England in order 

to exploit the inventions there. With no other details than 

those above at hand, it is, of course, impossible to say whether 

or not the inventions are of practical value and importance. 
* * * 


Perhaps there ‘is no other feature of marine architecture 


about which there is so much doubt as the propeller, nor any < 
feature more important to-day in the matter of efficient pro- 


pulsion. An excellent illustration is the recent improvement 
made in the Cunard steamship Mauretania, by the change in 
her low-pressure propellers from three blades to four blades. 


They were made with other changes in design in accordance 4 


with a formula deduced by cne who made a special study of 
the subject. 
that the Mauretania had already exceeded the limit imposed 
by the contract of the Cunard Co. with the British government. 


(4) use of — 


in comparison to a high. 


The increase in speed is remarkable considering 


The chuck shown in Fig. 13 is similar to that in Fig. 12, i 
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NEW SPUR GHAR GENERATING MACHINE 


JOSEPH G. HORNER* 


A new spur gear generating machine (the Sunderland 
patent) is being manufactured by Messrs. J. Parkinson & 
Sons, of Shipley, Yorkshire, England. There are several 
bevel gear generators in the field, but few as yet for spur 
gears, the reason being that the objections to the use of 
single rotary cutters are not so great when spur gears are 
cut as when they are applied to bevel gears. Still, the grow- 
ing demands for teeth of ideal accuracy for high-speed 


Fig. 1. The Sunderland Patent Spur Gear Generating Machine 


gears includes spur teeth, and the use of the single rotary 
cutter introduces elements of slight inaccuracy which are 
inconsistent with the ideal. The Fellows’ machine has 
been familiar for many years, but the greatest impetus to 
generated spur gear teeth was given about three years ago 
when German designs of machines for generating these gears 
by hobbing were introduced. This lead has been followed 
extensively in England and the United States. The Sun- 
derland spur gear generating machine is designed to avoid 
the difficulties which have arisen in the operation of the 
hobbing machines. These were principally the cost of hobs, 
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Fig. 2. Diagram Showing Action of Rack-cutter in the Sunderland 
Gear-cutting Machine 

which is high, due to the difficulties in hardening and grind- 
ing them, and to the heat generated in heavy cutting, which 
results in inaccurate gears. In the Sunderland machine a 
rack-shaped cutter is employed, containing six teeth hardened 
and ground. Its cost is only about one-fifth that of a hob, it 
is easily re-sharpened, and less heat is generated in cutting, 
while increased output is claimed. 


* Address: 45 Sydney Buildings, Bath, England. 
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The rack cutter, of involute type cuts, of course, all gears 
of the same pitch, all meshing accurately with each other and 
with a rack; and the results are more accurate than those ob- 
tained by single rotary cutters, or by planers controlled by a 
former, while one cutter only is required for one pitch in- 
stead of a series of rotary cutters, or a series of formers. 
The rack cutter is mcunted on a slide which imparts a re- 
ciprocating motion to it, while the wheel blank, mounted 
on a horizontal arbor fitted in the spindle of the dividing 
wheel, rotates in relation to it, in unison with an upward 
movement of the cutter slide, as in the actual engagement 
of gears. The rolling movements impart the tooth curves 
while the reciprocating movements of the rack tool out the 
teeth to the correct depth. Several of these operations re- 
peated are required to complete the teeth of the wheel. In 
the first position the cutter touches the edge of the blank. 
In the second the blank is fed in to the proper depth, while 
the spaces are cut by the reciprocating cutter. The heaviest 
work is done by the leading teeth of the cutter, and as the 
wheel blank rotates in unison with the upward movement of 
the cutter the remaining teeth are gradually relieved from 
strain, and thus retain their keen cutting edges longer for 
finishing. After as many teeth are cut as can make full 
contact with the rack cutter through a distance equal to one 
pitch, the wheel blank is withdrawn clear of the cutter, -its 


Fig. 4. Second Position: Blank Fed 
to Proper Depth for Teeth 


Fig. 3. First Position: Cutter just 
Touching Blank 


Fig. 6. Fourth Position: Blank with- 


Fig. 5. Third Position: Blank and Cut- 
drawn from the Cutter 


ter having Advanced a Distance 
equal to the Circular Pitch 
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Fig. '7. Fifth Position: Cutterreturned Fig.8. Sixth Position: Blank returned 
to Starting Point to Cutting Position; beginning 
of Second Cycle 


rotary motion arrested, and the cutter-slide returns vertical- 
ly to its original position, that is, to a distance equal to the 
pitch being cut. The blank is then returned forward to the 
position for cutting, the rotary motion is re-started simul- 
taneously with the upward movement of the cutter-slide, 
and another cutting cycle repeated. These movements are 
automatic until the wheel is completed. Only two sets of 
change-gears have been set up, one for the number of teeth 
to be cut, and the other for the pitch. Cutting speeds can 
be varied from about 20 feet to 40 feet per minute. The 
various speeds are obtained in the machine itself, so that 
the machine is driven by a constant-speed belt from a 


line-shaft; or it can be arranged for a motor drive. A pump 
and circulating pipes are fitted to the machine. 
The machine cuts gears from 38 inches to 24 inches in 


diameter, and pitches from 8 to 2% diametral pitch, and 
widths of faces up to 814 inches. It weighs 3% tons. 
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GROWTH FROM SMALL BEGINNINGS 

The machine tool industry is remarkable in the fact that it 
is a growth from small beginnings. In mentally reviewing 
the history of the firms which have been successful in that 
line, we do not call to mind one which made a fiying start 
with large capital and highly developed organization behind 
it. These phases have come later. The original start was 
made from humble beginnings, often by men working at 
the lathe and the bench. 

This hopeful condition is due, possibly, to the high plane 
of development which machine tool design has reached in 
this country. The plane is so high that the product which is 
to meet competition successfully must have behind it a 
personality, brimming with enthusiasm and original ideas. 
Such personalities are self-selective. They rise to the top 
like the cream in the milk pitcher. They are not usually 
attracted by complex organization and powerful resources. 


* * & 


A DHFECT IN THE SALES DEPARTMENT 

Almost every enquiry a manufacturer receives has some 
value—the actual value depending largely on the way the 
enquiry is handled. Comparatively few advertisers*so han- 
dle their enquiries as to get the greatest possible return 
from them. Some are content with sending a catalogue or 
circular, and possibly a form letter, which they never fol- 
low up, although in many cases a purchase is not made for 
months after the enquiry is sent in. Other manufacturers, 
particularly of automobile supplies and office appliances, it 
fs positively dangerous to write to, because the name of the 
enquirer is immediately placed in a.species of mill which 
proceeds to grind out long follow-up letters, the intent of 
which is apparently to make life a burden for the un- 
fortunate enquirer, and in time to force him to buy. There 
must be a reasonable mean between these two methods, and 
it can be found in the intelligent handling of enquiries by 
a trained office man who thoroughly understands his busi- 
ness, and not by a typewriter who is handed a list of names 
to send form letters to. 
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If the manufacturer considers the amount of money which 
is often spent in trying to effect a sale, he can quickly fig- 
ure out that it will pay to handle enquiries intelligently. An 
instance of the lack of this quality is mentioned by a well- 
known machine tool dealer who writes us: 


A manufacturer will send us prices and quote us discounts, 
and we take an order and send it in. 
has made some exclusive agency arrangements with another 
house covering this territory, and we are politely informed 
on receipt of the order that they can’t fill it on account of 
these arrangements. Our salesman has lost his time and 
we have lost ours and we have talked up a deal tor the 
benefit of one of our competitors, as we have to notify our 
customer that we can’t fill the order. There are not so many 
machine tool dealers in the country but what manufacturers 
could, without overexertion on their part, keep them posted 
as to their sales arrangements, and also on their new de- 
signs by sending out up-to-date printed matter. The majority 
of the new catalogues that we receive we have to ask for, 
although when a manufacturer gets out anything new one 


day’s work in his office would ‘suffice to supply all the ma- — 
chine tool dealers in the country with this information. The — 


greatest assistance we get is through the medium of the 


trade journals, and this gives us the opportunity of thanking ~ 


you very much for keeping us posted in the manner you do. 


* * € 


TECHNICAL LITERATURE 


It does not seem to be an exaggerated statement that at E 
least fifty per cent of the technical books brought out to-day — 


in America have been written merely to satisfy the ambition 
of an author who wants to see his name on the title page of 


a book, and published simply because the publisher expects — 


to make a profit on the book, and for no other reason. A 


great many technical books are practically nothing but ab- 


In the meantime he 


stracts and compilations of other books previously published, — 


containing hardly anything that is new and original, not 


even in the treatment or arrangement of the matter; and in © 


some cases these new books are even inferior to works that 
have been previously published. Such books have, there- 
fore, no excuse for their existence except the ambition of 
the author and their money-making possibilities. 

Technical books of real merit are few and far between. In 
this respect a decided difference has been noted by many 
book reviewers between German and American books. Ger- 
man technical books and English as weli, are noted for their 
thoroughness, logic and originality. The “padding” so com- 
mon in many American works, is almost always absent 
from German technical publications. 
cially appears to be particularly adapted for arranging the 
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The German mind espe- — 


material properly, systematizing it in such a way as to lead © 


the reader or student from subject to subject by easy stages, 
and provide him, at the end of the journey through the 
book, with a clear, comprehensive conception of the subject 
treated. 

There have been many reasons advanced for this difference 
between German and American books. The most plausible 
is that the “hustling” of American life shows itself in its 
technical literature. 
attention is given to detail. Perhaps this is because many of 


It is produced in haste, and too little — 


our books are not the works of authors with ample time for ~ 


investigation and study, but of actual workers in the indus- 
tries who cannot give a large portion of their time to book 
writing. This last feature is one of the redeeming charac- 
teristics of some American technical books. Written by men 
actually engaged in practical work, with all their faults of 
illogical arrangement, unbalanced contents and lack of com- 
prehensiveness, they are more practical, more thoroughly in 


touch with the industrial conditions, and better adapted to — 2 
the use of the every-day man, than the more thorough-going 


and comprehensive German works. 

The demand for books written in the popular style is per- 
haps accounted for by the limited educational advantages of 
a large number of technical book buyers, represented by the 
workers in every trade; but even this feature presents nO 


excuse for the production of books which are simply “hashed 


over” from the writings of other authors, because a popu- 
larly written book is capable of just as logical arrangement 
and even more original treatment of the subject than a more 
scientific treatise. 
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WHEN TO SAFEGUARD MACHINERY 


Machine designers, manufacturers, and others concerned 
with the production of machinery are slowly awaking to the 
fact that it is not good design or business policy to put 
machines on the market having unprotected gears and other 
danger points. The movement for greater safety in indus- 
trial pursuits has already had a marked effect on machine 
design, but there is still great need of improvement in this 
respect, in the construction of many classes of machinery. 
In an editorial in May, 1907, we made a point of the fact 
that the time to safeguard danger points in machinery is 
when the design is on the drawing-board. The designer can 
cheaply and effectively provide guards in the original design 
of the machine, whereas they might be cumbersome or en- 
tirely out of the question after the machine had been built 
in the ordinary way. We suggested that “safety of operation 
should be placed on a par with mechanical efficiency, and 
that our schools of mechanical engineering could do no 
greater service for the manufacturing interests of the coun- 
try than to instil this principle in the minds of their stu- 
dents.” 

Mr. R. C. Bolling, of the United States Steel Corporation, 
at the recent annual meeting of the Museum of Safety and 
Sanitation, New York, spoke of the difficulty of providing 
effective safety devices on machinery that had not been de- 
signed for them. He said that the United States Steel Corpo- 
ration, which is spending about $1,000,000 annually for 
accident prevention and compensation to injured workmen, 
has experienced great difficulty in protecting danger points 
on machines, cranes and other appliances that had been un- 
provided with these desirable accessories when built. In fact, 
it was practically impossible in some places to provide rail- 
ings for runways and protection for gears, because of lack 
of clearance, etc. Such provision would have made necessary 
the re-construction of roofs, changes in foundations and in 
the whole lay-out of the mill, amounting practically to a re- 
construction of the plant. Mr. Bolling said that almost all the 
machines, cranes and other apparatus could have been ade- 
quately protected in the original construction with little or 
no additional cost; but when provided afterward the expense 
was very heavy. 

We reiterate that the time to safeguard machinery is when 
it is on the drawing-board; and designers should awaken 
fully to a sense of their responsibility in this respect. They 
should consider safety as of equal importance with operating 
efficiency, for if the machines, unprotected, are not safe to 
_ work, they are failures, no matter how efficient they may be 
as producers. Finally, manufacturers and all users of machin- 
ery should fully comprehend the significance of the Museum’s 
motto: “Prevention is a benefaction—compensation an 


apology.” 
* * * 


THE AUTOMATIC MACHINE AS A 
CIVILIZING AGENT 


It is the fashion among certain critics of the present social 
order to cast aspersions on the automatic machine as com- 
pared with the hand processes which it has displaced. The 
old idea that it throws workmen permanently out of employ- 
ment has been pretty thoroughly exploded; but there still 
remains a vestige of the ancient superstition that ingenious 
inventions tend to degrade labor. It is claimed that the 
workman becomes a part of the machine, performing in 
unison with it the few movements of feeding or adjustment 
which it is impracticable for the machine to perform by itself. 

With this unfriendly view of the automatic machine we 
boldly take issue. There are without doubt many instances 
in which the criticism holds good, but this condition is only 
a passing phase of development. The application of auto- 
matic feeds, for instance, has relieved and will continue to 
relieve the operator of tifesome routine work. We shall 
eventually change our belief that the only mechanisms which 
can successfully be made self-acting are those which may be 
operated by unskilled labor. The time is approaching when 
mechanisms will be found profitable which require the atten- 
tion of mechanics of the very greatest skill and experience. As 
the field thus broadens, mechanics of all grades of ability will 
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become more and more engaged in the work of supervision, 
instead of being bound to the monotonous repetition of manual 
movements required for hand work or machine feeding. 

The continued development of the automatic machine holds 
out hope to the workman for relief from much that consti- 
tutes the drudgery of labor. 


* * * 


SALARIES VS. PROFITS 


A STUDY IN SHOP AND OFFICE MANAGEMENT 
POLYCON 

The draftsman, usually, has an excellent opportunity to 
study methods of shop management and general business sys- 
tems. Except in some of the largest establishments, he has 
free access to the shop, and usually avails himself with more 
or less freedom of the opportunity to study shop methods and, 
incidentally, to break up the monotony of close confinement 
to the drawing-board. His work, too, brings him more or 
less into contact with foremen and: workmen, and he is thus 
in a position to learn the shop view of matters with some 
degree of accuracy. In addition to this, the drafting-room 
being a sort of neutral ground between shop and office, he is 
often able to get something of an insight into office methods, 
more particularly as regards the ordering and cost-keeping 
departments. It has been the writer’s fortune, good or bad, 
to have wandered considerably, and to have been employed in 
establishments doing a wide variety of business, from pure 
manufacturing to pure engineering, including various admix- 
tures of these two extremes. Although making no preten- 
sions to speak authoritatively on the subject, I have always 
been rather a close observer of shop management, and a 
comparative description of some of the systems I have seen 
might be of interest. 

Cost Systems 

Shop A was engaged in the manufacture of gas and steam 
engines and boilers for use in the oil fields, besides making 
general oil-well supplies and attending to repair work. The 
shops were modern and employed about four hundred men, 
and the output was limited to a few standard sizes. The cost 
system was handled by one clerk, and there was one fore- 
man to each of the usual departments, machine, forge, foun- 
dry, pattern, and boiler shops. The stock was kept by a 
young man, and was delivered to the workmen as required, 
on an order from the foreman. 

Shop B, where I was employed immediately after leaving 
A, was engaged in exactly the same line of work, with the 
addition of a general line of plate work, such as tanks and 
pen-stocks, and the development of a line of larger sizes of, 
gas engines. On account of these latter branches a large 
force of draftsmen was maintained, while in the previous posi- 
tion I was alone in my glory. The number of men employed 
was but inconsiderably greater than in the case of A, but the 
cost department included three or four clerks, all of whom 
appeared to have enough to do, and each foreman had a clerk. 
In order to get a piece of drill steel or a machine screw from 
the stock-room, it was necessary for the workman to get an 
order from the foreman, take it upstairs to the cost depart- 
ment to have it signed, and then get the material from the 
stock-keeper, who, by the way, also had an assistant. 

Now it is significant that while the A company was paying 
a good dividend to the stockholders and was also able to give 
its employes, as a Christmas present, a substantial bonus 
based on their wages, the B company not only was not paying 
dividends on the stock, but was in actual financial difficulties. 
I do not say that the elaborate cost system was the sole 
cause of the trouble with B, but I do believe that a simpler 
system would have been sufficiently accurate for the purpose, 
and would have saved thousands of dollars yearly. 


Office Systems 

The first establishment under this heading, C, was en- 
gaged principally in the manufacture of mining and ore- 
handling machinery, and had modern and well equipped 
shops employing five or six hundred men. Having a well- 
established business, the selling was done chiefly by corre- 
spondence and by one or two supply houses in the mining 
districts, beside which the general manager and engineers 
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took occasional trips when something “big” was in the air. 
The business of this company was handled by the president, 
general manager, treasurer, and purchasing agent, with a 
staff of clerks and stenographers not exceeding five. All of 
the above officials, as well as the superintendent and some 
of the engineers, were stockholders in the company, were re- 
ceiving satisfactory salaries, and there was a spirit of hearty 
cooperation evident among them. 

Company D was also engaged in manufacturing, mining and 
ore-handling machinery. The office building was a handsome 
four-story structure, and the shops, employing about the same 
number of men as OC, were well built and equipped with the 
most modern tools and appliances. This company had a pres- 
ident, general manager, works manager, secretary, treasurer, 
purchasing agent, auditor, sales manager, two vice-presidents 
and a chairman of the board of directors, most of whom 
were relatives of the original members of the firm and drew 
large salaries, their assistants, in some cases, doing the work. 

It is not difficult to understand that while C was paying 
dividends, D was not, and further, was in serious financial 
difficulties. Both companies maintained large and efficient 
engineering staffs, had well-equipped shops and an established 
reputation in their lines of business, and it could not but be 
patent to the most casual observer that the profits in the case 
of D went to pay large salaries to supernumeraries. 


Shop Systems 


The next shop to be considered, designated as H, was one 
which had grown from a jobbing shop and, at the time that 
I worked there, employed about four hundred men, build- 
ing steam engines, boilers, mining machinery, saw-mill and 
pulp-mill machinery, and general plate work. The build- 
ings were frame structures, inadequate for the work, and the 
tools were—some of them—fit only for the scrap heap. How- 
ever, there were some good, heavy machines, and, with good 
management, the plant should have been capable of producing 
a fair output. As stated, the shops had grown from small 
beginnings at a time when business was plentiful and prices 
good, and the company had always been able to pay good 
dividends. Being a close corporation, practically owned by 
three men actively engaged in the management, one of whom 
was the general manager, a sharp eye was kept on the bal- 
ance sheet. This being so, it seems strange that the shops 
were not maintained in a more efficient state, but, on the 
contrary, the manager’s sole idea of economy seemed to lie 
in the reduction of expenditures. In order to get the work out 
cheaply, all sorts of patchwork. was done on the patterns, 
metal was skimped to the limit, an excess of scrap and a 
low grade of pig was used, and the machinery was often 
shipped out only half finished. All through the shops an ex- 
cessive number of apprentices was employed, and laborers 
were doing work which should have been done by skilled 
mechanics; in the office, the highest salaried man outside of 
the general manager and the treasurer received $150 a month. 
At the same time, the cost system was only used to obtain 
the total cost of a new size or design of machine; it gave 
no idea of where the loss or profit occurred, and was not fol- 
lowed up for duplicate machines. The natural result of these 
methods was that this concern was losing more in bad cast- 
ings and mistakes than was saved by the false economies, 
and continually the few good workmen employed would leave 
because the firm was not willing to pay them as much as 
someone else would pay. 

In sharp contrast to this was plant F. Here the spirit was 
to do the kind of work best suited to the requirements, to im- 
prove the equipment as fast as financial conditions would 
warrant, to pay such wages as would attract and keep the 
best men, and to keep down costs by finding out exactly where 
losses occurred and then rectifying the conditions causing the 
loss. Each month an accurate and complete statement was 
made up, showing the number of men employed and their 
wages, the cost of material consumed and the output, with a 
comparison with previous months. The foundry had to make 
a daily report of all castings, giving the names of the molders 
whose castings were spoiled and the cause thereof, and every 
foreman was made to feel that he was there to improve the 
output in quality and reduce the cost, 
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Conclusions 


And now to point the moral! Not that it is necessary to 
do so, for it seems as if the conclusions were self-evident. 
However, the officers of any corporation owe it to the stock- 
holders to so conduct the business as to pay a reasonable 
profit in the form of dividends. Too many corporations are 
like D: they pay large salaries to the officers and pro- 
vide remunerative and not-too-laborious employment for sons 
and sons-in-law. Others, with perfectly honest intentions, 
are overburdened with systems or are swamped by an over- 
weening vanity on the part of the officers, manifesting itself 
in elaborately-fitted offices and lavish but ineffective advertis- 
ing. Still others are being wrecked by incompetent or too 
daring engineers, who undertake unusual contracts without 
sufficient investigation of the conditions and requirements, 
with the result that the work as finally designed over-runs the 
estimate excessively. 

The best results, however, would be obtained if the order 
and cost systems were kept in the simplest possible form con- 
sistent with obtaining accurate and reliable results; the same 
rule should apply to the business management. In the shop 
it is good economy to pay fair wages and to insist on a fair 
return of work therefor. System is a good thing, but, like 
most good things, it is possible to have too much of it and, 


therefore, “be temperate in all things” is good advice in the ~ 


business world, as elsewhere. 


* * * 


THE POWER OF LARGE GUNS 


A gun may properly be considered as a prime mover, and 
its output may be expressed in terms of horsepower. As, 
however, the period of time during which energy is exerted 
is very short, the horsepower expressed in figures becomes 
rather startling. A calculation involving the horsepower of 
the large 16-inch gun mounted at Sandy Hook, for instance, 
will reveal more than anything else the enormous size and 
power of this gun. The projectile weighs 2,370 pounds and 
has a muzzle velocity of 2,300 feet per second. The energy 
developed at the muzzle is about 88,000 foodt-tons. If we 
assume that the projectile moves through a distance of 33 
feet within the gun while acquiring the given velocity, and 
that the acceleration of the projectile is uniform until the 
muzzle is reached, the mean velocity of the projectile while 

2,300 


within the bore would be ——-~ 1,150 feet per second, and ~ 
2 


the period of time during which the energy of 88,000 foot-tons 


33 1 
is developed would be ——-==— of a second. 
UPS HIV 7335) 


sponds to a total of 88,000 35 X 60 184,800,000 foot-tons 
per minute. Since the horsepower = 33,000 foot-pounds, or 
184,800,000 


This corre- 


14.7 foot-tons per minute, we have 


14.7 
horsepower, as the power developed by the gun during the 
period and conditions gnentioned. 


* * 


In accordance with the factory and work-shop act of Great 
Britain, the British Government has issued regulations re- 
lating to safety arrangements to be used in dry grinding and 
finishing processes. According to these rules all grinding 
wheels must be provided with a hood or other appliance 
so constructed and arranged as to take care of practically 
all dust created. A duct of adequate size arranged to carry 
away the dust must be provided, and a fan or other effective 
means for extracting the dust must be installed. S 
respirators must also be provided for all persons employed 
in grinding, whether working in a room or in the open air. 
No person is permitted to do any work other than grind- 
ing in a room where grinding its carried on, except work 
required for cleaning purposes. Provisions are also made for 
effective cleaning of rooms in which grinding is carried 
on, at least once a week. The employer is required to fur- 
nish all safety apparatus, respirators, etc., and every person 
employed is required to make full and proper use of the ap- 
pliances provided. 


= 12,600,000. 


Suitable © 
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LAYING-OUT AND ALIGNING OPERATIONS 
ON MACHINE TOOLS—1* 


ALFRED SPANGENBERGt 


In general, laying out is the process of placing such lines 
on castings, forgings, or partially finished surfaces, as will 
designate the exact location and nature of the operations 
specified on the drawing; an aligning operation, as its name 
implies, consists in lining-up a shaft bearing, bracket, or 
other similar machine element, in its proper place relative to 
other members. The first-named operation usually is asso- 
ciated with the process of machining, while the last-men- 
tioned is generally included in the work of assembling. 
Laying-out and aligning operations may be divided into two 
parts: the preliminary and the final. The preliminary opera- 
tion consists in approximately locating a machine element in 
place for the purpose of marking the clamping bolt holes on 
its supporting member; in the final alignment, the exact 
location is ascertained for the purpose of drilling the dowel 
pin holes, the work being held by its clamping bolts. Clear- 
ance in the bolt holes permits of this adjustment. 

As the ultimate results obtained in assembling are con- 
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Fig. 1. Special Tools used in Laying-out Operations 
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trolled to a large extent by the accuracy of these operations, 
it is of the utmost importance that means be provided for 
insuring the refinement that the nature of the case demands. 
Jigs and fixtures have, of course, been a dominant factor in 
dispensing with much of the ingenuity and skill required in 
this work, but owing to special considerations a preclusion 
of these valuable adjuncts to manufacturing work may be 
advisable. In this case a simple gage or templet, or even a 
wooden jig provided with steel bushings, will greatly facili- 
tate the operation of laying out or aligning, and, in fact, 
when proper care is exercised in using these comparatively 
crude devices, work may be produced on an interchangeable 
basis as good as with more expensive tools; although it is 
to be expected that more skilled labor will be required. 

As regards the different methods of laying out and align- 
ing, no definite rules can be given. The machinist must con- 
sider the means at hand and the nature of the job; he must 
then use his ingenuity and be guided by his practical expe- 

' rience. A few special cases are illustrated in the accompany- 


*Por additional information on ‘this and kindred subjects. see 
‘Assembling a 48-inch Motor-Driven Planer,” in the December, 1909, 
Issue of MACHINERY, and other articles there referred to. 

+ Address: 951 W. Fifth St., Plainfield, N. J. 
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ing line-engravings; the methods and processes shown and 
the remarks made in regard to them are intended only as 
suggestions of how the work may be accomplished without 
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Fig. 2. Locating a Small Motor by the Use of a Link 


the employment of drill jigs. It is not to be inferred that the 
way shown is, in each instance, the best method possible and 
the only one applicable. Circumstances alter cases; while 
the methods shown may be eminently suitable for one set 
of conditions, they may either be too refined or not refined 
enough for other conditions and requirements. 
Special Tools and Appliances 
Aside from the more common laying-out tools such as the 
dividers, surface gage, steel scale, etc., there are a number of 
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Fig. 3. T-jig for Locating a Bevel Gear Bracket 
tools of a special form used for laying-out operations, some of 


which are shown in Fig. 1. The form of center punch shown 
at-A will greatly facilitate marking off holes through brack- 
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ets and templets, or in laying off pin holes for cams. It is 
necessary to provide a number of different sized center 
punches of this type, as the body of the punch must fit the 
clearance hole in the work. For obtaining a circle, the 
diameter of the tap drill, the punch or marker may take the 
form shown at B, while a combination of the two will pro- 
vide a guard circle. 

A flat scriber C is very useful for marking a line on a plane 
surface at right angles to another plane surface when the cor- 
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In Fig. 3 is shown a T-jig for locating a bearing bracket A 
relative to the hole B in the main casting C. The requirements 
are that the axes of hole B and shaft D must intersect, and 
the faces of hubs # must be equidistant from the axis of B. 
It is evident, however, that the T-jig will not take care of 
the alignment of the shaft D with reference to its being 
parallel with the surface F. This may be accomplished by 
measuring down from surface F with either a combination 
square or surface gage or, in case the adjacent bearing for 
shaft D is already located, bracket A will find its own 


alignment by using this bearing to support the shaft. 


Machinery,N.¥, 


Fig. 4. Special Gages and Templets for Laying-out and Aligning Operations 


on a Turret Lathe Bed 


ner is rounded as shown at D. The form of marker illus- 
trated at # is for giving permanence to lines intersecting on 
surfaces at right angles, as for instance, in marking the rela- 
tive position of a gear on a shaft. At F is shown a special 
marker for laying out a circle, the center of which must coin- 
cide with a hole already bored. The body of the marker fits 
the bored hole and a circle is scribed in the piece to be 
marked off by rotating the marker when the point is in con- 
tact with the work. Two methods of making the scribing 
point are clearly indicated in the engraving, the one shown 
at end G@ producing a circle the diameter of the body. In 
marking off a hole in alignment with a threaded hole, a bush- 
ing H having a scribing point is made to fit the threaded arbor 
I. This arbor fits the threaded hole, and the bushing is ro- 
tated to mark the circle. 

One of the most convenient and accurate methods of locat- 
ing gear centers is by the use of links. For drilling or boring 
operations the link may take the form of a casting provided 
with hardened steel bushings to guide the cutting tools. Again, 
a link may be used for cases similar to the one shown in Fig. 
2, which illustrates the method of accurately setting a small 
motor A so that its pinion will mesh properly with a gear on 
shaft B. The work is accomplished as follows: With the link 
C and the motor in position as shown, the jack-screw D is 
adjusted until the motor frame just touches the finished seat 
on the bed. This adjustment is determined by means of tissue 
paper placed between the motor and bed, after which the bolt 
holes are marked off on the bed; the special marker B, Fig. 
1, is used for the purpose. The construction of the link is 
clearly shown at EH, Fig. 2; this form, being made of two 
pieces bolted together, permits of ready application to a shaft 
supported between bearings, without removing the shaft. Such 
a case is frequently met with in applying a geared pump toa 
machine already built. For ordinary cases, however, the link 
may be made in one casting or forging, as the circumstances 
require, and provision for clamping may be made by sawing 
through the ends as far as indicated at F. 


The Use of Templets 


When a number of pieces are to be made inter- 
changeable without the use of jigs or fixtures, this 
can be accomplished by the employment of templets 
for laying out the work. While these devices greatly 
simplify laying-out and aligning operations, they are 
not intended for guiding the cutting tools. Templets 
are particularly well adapted for work where the 
holes to be laid out lie in the same horizontal plane, 
and, owing to this condition, the templet usually 
takes the form of a flat plate of sheet iron, or a 
wooden piece, having the same general outline as the 
work to be laid out. Again, many irregular forms 
are drawn on work from accurately filed templets, 
after which permanence is given the lines by dotting 
them with prick-punch marks placed directly on the 
line. 

In making a templet for the first-mentioned class 
of work, holes are drilled in the templet to conform 
to the drawing of the piece to be laid out. In use, 
the templet is laid on the work and is then clamped 
to it by suitable and convenient means, so that its 
outline coincides with that of the work. The lay- 
out may be transferred to the work by means of a 
marker as already explained, or, in the case of com- 
paratively large holes, an ordinary scriber is used to 
mark the circles, and after the templet is removed 
from the work, the center of each circle is laid out 
with dividers, permanence being given the lines by a prick 
punch. Witness circles are often placed on the work to make 
sure that the original lines were closely followed in drilling, 
i. e., a circle is drawn in each case 1/32 inch larger in diam- 
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Fig. 5. Sheet Iron Templets for Laying out Planer Crossrail Members 


eter than the one worked to; then, if the hole is correctly 
drilled, it will be concentric with this circle. ie 

For a certain class of work where great accuracy is not 
required, templets may be made provided with hardened steel 4 
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bushings for guiding the cutting tools independently of the 
skill of the operator, in which case, however, the templet takes 
the form of a jig. Owing to the lack of rigidity due to the 
thin material of which such jigs or templets are constructed, 
no attempt is made to provide clamping arrangements. The 
templet may be clamped to the work by means of ordinary 
-C-clamps, or with machinists’ clamps. Very frequently, how- 
ever, it is desirable to provide locating points which may con- 
sist of pins extending from one or both sides of the templet, 
as the case may require, or the locating points may be formed 
by bending the edges of the metal to a right angle. 

The application of a jig such as just described is illustrated 
in Fig. 4, which shows the method of drilling foundation bolt 
holes in a turret lathe ped, the holes being drilled from the 
bottom. As will be seen, the jig or templet A consists of three 
pieces of flat iron riveted together and clamped to the bed by 
means of clamps B. The method of inserting the drill bush- 
ings is shown in detail at C. To facilitate setting the jig with 
reference to the bosses D on the under side of the bed casting 
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Fig. 6. Application of a Wooden Jig for Drilling a Lathe Headstock. 
At Fis shown a Similar Jig constructed of Flat Bar Steel 
so that the holes when drilled will be concentric with these 
bosses, jig member EZ is bent to a right angle at each end so 
as to extend down the casting; the location is determined by 

matching these ears with the bosses on the bed. 

In Fig. 5 is shown the application of sheet iron templets 
for laying out cross-rail members for large planers. Templet 
A for swivel member B is located by the hub C, and is lined 
up to match the end D. A separate templet is provided for 
laying out the swivel clamp ZH; edge F of the templet is bent 
over to form a locating point. But one templet is required 
for laying out slide @ and its clapper-box H. This is lined 
up on each member as shown. It is obvious that these 
templets are more advantageous than cast iron jigs for this 
class of work, since very large and heavy jigs would be re- 
quired, and furthermore, no great accuracy is necessary, as 
the bolt holes have 1/16 inch clearance. 

As already stated, a very cheap and serviceable jig for 
certain classes of work can be constructed of wood. At A, 
Fig. 6, is shown a jig of this character for drilling the clamp- 
ing bolt holes in an engine lathe headstock—in this case for 
a 30-inch lathe. The jig is located by pin B and keys (, the 
latter fitting a keyway in the headstock; having these keys 
on both sides of the jig as shown at D, it is also used for 
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drilling the tap holes in the lathe bed, not shown. Steel 
lining bushings H# are provided for the drill bushings. The 


jig and work are clamped to the drill press table by straps and 
bolts. The frame consists of four pieces of ash fastened at the 


‘corners with blue and wood-screws, the joints being made as 


shown. Ash is the best wood for the purpose, since, if well 
seasoned, it is less likely to warp than any other, but where 
this wood is not available, maple is a good substitute. 

A slightly more expensive, but more durable jig, for the 
same purpose is shown at F in the same engraving. This jig 
is made of flat bar steel riveted together, and is of the same 
general construction as the wooden one. 


Gages for Aligning Operations 


A gage may briefly be defined as any standard of compari- 
son; as here used, the term gage will have reference to spe- 
cial devices for aligning work without the employment of 
ordinary tools such as a combination square, surface gage, ete. 
Besides greatly facilitating aligning operations, the particular 
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Fig. 7. Gage for Aligning the Driving Shaft Bracket on a Vertical Boring Mill 


of the Bevel Gear Driven Type 


advantage of using gages is that the possibility of error due 
to carelessness in transferring scale measurements is avoided. 
It is assumed, however, that the gages here shown are intended 
only for duplicate work; it would not be economy to make 
gages for aligning only a few pieces. 

Turning back to Fig. 4, F represents a simple gage for align- 
ing bracket G on the bottom of a turret lathe bed. The require- 
ments are that face H of the bracket must be a certain definite 
distance from seat J on the bed, but the alignment in a longi- 
tudinal direction is non-essential. The gage merely consists of 
two pieces: a straightedge J, planed only on one side and one 
end, and a gage which is fastened to the end of the straight- 
edge as shown. As surface LZ on the bed lies in the same plane 
with seat J, the straightedge is made long enough to reach this 
surface, thereby obtaining greater accuracy in the alignment. 
Bolt hole M, already tapped, is utilized for clamping the gage. 
In aligning the bracket, its face is brought into contact with 
the gage, and the bracket is then set longitudinally to match 
its seat on the bed. 

Another gage, or more properly speaking, a pair of gages, 
for aligning a feed-box on the turret lathe bed shown in the 
lower part of the same engraving, is shown at N. The require- 
ment of the present case is simply that the feed-box shaft 
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hole O be located a certain definite distance from the top of 
the bed; seat P on the bed takes care of the center distance 
from hole Q. It is obvious then, that the gage castings R should 
only provide a positive locating surface with reference to the 
top of the bed; this is accomplished in the manner shown. 
The location endwise is determined by scale measurement 
from the end of the bed. 

An aligning operation on a vertical boring mill bed, and 
the gage used, is illustrated in Fig. 7. This boring mill is of 
the bevel gear driven type, in which the pinion meshing into 
the table bevel gear is carried on the driving shaft in bracket 
A. The problem of aligning this driving shaft bracket with 
reference to the spindle hole B in the bed, is easily solved by 
using gage C. As will be seen, this gage consists of a bar D 
planed on two sides, # and F’; a bushing @ fitting the spindle 
hole; and two gage pieces H and H,. A special arbor J, having 
both its ends ground to the same diameter, fits bracket A. 

When in use, a line wire J is stretched across the bed by 
means of weights K. This wire lies in a small groove or mark 
planed in the bed for the double purpose of squaring the gage 
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Letters for Ordinary Bevel Gear 


and setting the housings. Square Z is used in setting the 
gage before it is clamped by means of clamps MV, so that when 
the bed members are assembled, the driving shaft will be ap- 
proximately square with the housing faces. With the gage in 
this position, bracket A is set so that its arbor just touches 
the gage blocks H and H,. The location with reference to the 
distance from spindle hole B in the bed is determined by sim- 
ply bringing the hub face WN on bracket A into contact with the 
side of gage block H. After the operation of marking off the 
tap holes in the bed is accomplished, and the holes are drilled 
and tapped, bracket A is reset in the same manner and clamped 
by its bolts, for drilling and reaming the dowel pin holes. 


*k* *k # 


A few years ago mahogany was regarded as a very precious 
wood and was employed only for the interior finish of the 
finest houses and in the manufacture of high-priced furniture. 
During the past few years, however, there has been a won- 
derful development in mahogany importation and use. The 
total quantity of mahogany imported in 1908 was nearly 
forty-two million board feet. It is one of the most valuable 
woods known for other than decorative purposes. As a pat- 
tern material it is unsurpassed, being strong, light and not 
as much affected by rough usage as pine. It takes glue re- 
markably well and is also superior to pine in that it is not 
affected as much by dampness. 
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DERIVATION OF BEVEL GHAR FORMULAS*+ 


RALPH HE. FLANDERS} 


In the present article are given the derivations of the for- 
mulas used for calculating the dimensions of bevel gearing for 
all conditions of shaft angles and types of gears, including 
bevel gears with shafts at right angles, miter gearing, bevel. 
gears with shafts at acute or obtuse angles, crown gears, and 
internal bevel gears. 

In Fig. 1 is shown an axial section of a bevel gear, the pitch 
lines showing the location of the imaginary pitch cone. The 
pitch cone angle is the angle which the pitch line makes with 
the axis of the gear. The pitch diameter is measured across 
the gear drawing at the point where the pitch lines intersect 
the outer edge of the teeth. In speaking of the pitch of a bevel 
gear we always mean the pitch of the larger or outer ends of 
the teeth. Diametral and circular pitch have the same mean- 
ing as in the case of spur gears, the diametral pitch being 
the number of teeth per inch of the pitch diameter, while the 
circular pitch is the distance from the center of one tooth 
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Fig. 2. Dimensions for 
Crown Gear 


Fig. 3. Dimensions for Internal 
Bevel Gear 


to the center of the next, measured along the pitch diameter 

at the back faces of the teeth. The addendum is the height 

of the tooth above the pitch line at the large end. The de-— 
dendum (the depth of the tooth space below the pitch line), 

and the whole depth of the tooth are also measured at the 

large end. 


The pitch cone radius is the distance measured on the pitch 
line from the vertex of the pitch cone to the outer edge of 
the teeth. The width of the face of the teeth, as shown in 
Fig. 1, is measured on a line parallel to the pitch line. The 
addendum, whole depth and thickness of the teeth at the 


* With Data Sheet Supplement. 


+ The following articles dealing with the subject of bevel gearing 
have previously been published in MACHINERY: Cutting Bevel Gears 
with Rotary Cutters, January, 1897; Bevel Gear Formula, January, 
1898; Cutting Bevel Gears with Correct Teeth, June, 1898; Cutting 
Bevel Gears, June, 1898; Chamfering Bevel Gears, July, 1902; Bevel 
Gear Chart, September, 1905; To Calculate the Center Angles of a 
Pair of Bevel Gears having their Axes at other than Right Angles, 
June, 1906; Strength of Gears, December, 1906, engineering edition ; 
Bevel Gear Diagrams, May, 1907, engineering edition; Bevel Gear 
Formulas, May, 1907, engineering edition ; Cutting Bevel Gears with a 
Rotary Cutter, October, 1907; A Bevel Gear Gage, January, 1909: 
A Bevel Gear Problem, April, 1909. Cutting Bevel Gear Teeth—-A New 
Method of Obtaining the Set-oyer, December, 1909, engineering edi- 
tion ; Accurate Setting of the Bevel Gear Cutter, December, 1909, 
engineering edition. See also Macurinery’s Data Sheet No. 36, Sep- 
tember, 1904, Proportions of Bevel Gears; No. 37, October, 1904, 
Dimensions of Miter Gears; No. 64, December, 1906, Strength of Bevel 
Gears; No. 69, May, 1907, Bevel Gear Formulas and Diagrams; No. 
102, Extra Data Sheet, October, 1908, Table for Determining the Out- 
side Diameter of Bevel Gears; MAcHINDRY’S Reference Series No. 37, 
Bevel Gearing. 


{Associate Editor of MACHINERY. 


February, 1910 


small or inner end may be derived from the corresponding di- 
mensions at the outer end, by calculations depending on the 
ratio of width of face to the pitch cone radius. (See s, w and 
t in Fig. 4.) 

The addendum angle is the angle between the top of the 
tooth and the pitch line. The dedendum angle is the angle 
between the bottom of the tooth space and the pitch line. The 
face angle is the angle between the top of the tooth and a per- 
pendicular to the axis of the gear. The edge angle (which 
equals the pitch cone angle) is the angle between the outer 
edge and the perpendicular to the axis of the gear. The lat- 
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Fig. 4. Diagram Explaining Certain Calculations Relating 
to Bevel Gears 
ter two angles are measured from the perpendicular instead of 
from the axis for the convenience of the workman in making 
measurements with the protractor when turning the blanks. 
The cutting angle is the angle between the bottom of the tooth 
Space and the axis of the gear. 

The angular addendum is the height of tooth at the large 
end above the pitch diameter, measured in a direction perpen- 
dicular to the axis of the gear. The outside diameter is meas- 
ured over the corners of the teeth at the large end. The ver- 
tex distance is the distance measured in the direction of the 
axis of the gear from the corner of the teeth at the large end 
to the vertex 6f the pitch cone. The vertex distance at the 
small end of the tooth is similarly measured. 

The shape of the teeth of a bevel gear may be considered 
as being the same as for teeth in a spur gear of the same pitch 
and style of tooth, having a radius equal to the distance from 


i Machinery,N.Y. 


Fig. 5. Diagram for Obtaining Pitch Cone Angle of Acute 
Angle Gearing 


the pitch line at the back edge of the tooth to the axis of the 
gear, measured in a direction perpendicular to the pitch line. 
Dp 


This distance is dimensioned — in Fig. 4. The number of 
2 


teeth which such a spur gear would have, as determined by di- 
ameter D’ thus obtained, may be called the “number of teeth 
in equivalent spur gear,” and is used in selecting the cutter 
for forming the teeth of bevel gears by the formed cutter 
process. 

In two special forms of gears, the crown gear, Fig. 2, and 
the internal bevel gear, Fig. 3, the same dimensions and defini- 
tions apply as in regular bevel gears, though in a modified 
form in some cases. In the crown gear, for instance, the 
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pitch diameter and the outside diameter are the same, and 
the pitch cone radius is equal to one-half the pitch diameter. 
The addendum angle and the face angle are also the same. 
The angular addendum becomes zero, and the vertex distance 
is equal to the addendum. The number of teeth in the equiva- 
lent spur gear becomes infinite, or in other words, the teeth 
are shaped like those of a rack. 

When the pitch cone angle is greater than 90 degrees, so 
that the gear becomes an internal bevel gear, as in Fig. 3, the 
outside diameter (or edge diameter as it is better called in the 
case of internal gears) becomes less than the pitch diameter. 
Otherwise the conditions are the same, although many of the 
dimensions are reversed in direction. 

Rules and formulas for calculating the dimensions of bevel 
gears are given in the accompanying Data Sheet Supplement. 
The following reference letters are used: 

N =number of teeth, 

P= diametral pitch, 

P’=circular pitch, 

aw = 3.1416, 

a=pitch cone angle and edge angle, 

= center angle (angle between axes of two meshing 
gears), ‘ 
D=pitch diameter, 
S = addendum, 
S+ A=—dedendum (A =clearance), 

W= whole depth of tooth space, 

T = thickness of tooth at pitch line, 
C =pitch cone radius, 

F' =width of face, 

$=addendum at small end of tooth, 
t—thickness of tooth at pitch line at small end, 
6=addendum angle, 

¢—dedendum angle, 

d= face angle, 
(=cutting angle, 

K =angular addendum, 


Fig. 6. Diagram for Obtaining Pitch Cone Angle 
of Obtuse Angle Gearing 


O = outside diameter (edge diameter for internal 
gears), 
J = vertex distance, 
j= vertex distance at small end, 
N’ =number of teeth in equivalent spur gear. 
Sub , refers to dimensions applying to pinion (a;, NV», 
etc.). 
Sub, refers to dimensions applying to gear (az, Ng, etc.). 
It will be noted that directions for the use of these rules are 
given for each of the six cases of right angle bevel gearing, 
miter bevel gearing, acute angle and obtuse angle bevel gear- 
ing, and crown and internal bevel gears. 


Rules and Formulas for Bevel Gear Calculations 


The derivation of most of these formulas is evident on in- 
spection of Figs. 1 to 4, inclusive, for anyone who has a 
knowledge of elementary trigonometry. It is not necessary to 
know how they were derived to use them, however, as all that 
is needed is the ability to read a table of sines and tangents. 

Formulas 5, 6, 7 and ‘8 are the same as for Brown & Sharpe 
standard gears. The dimensions at the small end of the tooth 
given by Formulas 10, 11 and 19 obviously are to the cor- 
responding dimensions at the large end, as the distance from 
the small end of the tooth to the vertex of the pitch cone is 
to the pitch cone radius. This relation is expressed by these 
formulas. The derivation of Formula 20 may be understood 
by reference to Fig. 4; 
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Formula 21, for checking the calculations, will also be under- 
stood from Fig. 4, where it will be seen that 


COS a 


C 
O=2'a0 < Cosic, alsonthat.ab—— 
cos 6 
20 X cos6 
therefore 0 => ———_—___—_— 
cos 6 
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Fig. '7. Diagram for Obtaining Pitch Cone Angle of Pinion to 
mesh with Crown Gear 


Formulas 22 to 27 inclusive are simply the corresponding 
Formulas 1, 9, 14, 15, 16 and 20 when a=45 degrees. 
Formula 28 is derived as shown in Fig. 5. 


e a é 


C— , also c=a+0= + 
tan ap sin y tan y 
e€ d Z 
_ therefore, = 
tan ap sin y tan 7 


e (siny X tan y+) 
Solving for tan ap, we have: tan ap) —=—————_ 
dtan y + esiny 

Dividing both numerator and denominator by e tany, we 
have: 


sin y 
21 6 
ad sin y 
e tan v 
N; Np sin 
Since d= and e=——.,, and since = Cos, we have: 
ry Je! tan 
sin y 
tan 2, = 
& 
+ cos y 
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Formula 29 is derived by the same process for the other 
gear. Formula 31 (and likewise 33) is derived from Fig. 6, 
using the following fundamental equation: 
e ad e 


tan (180° —y) 
When solved for tan a,, this gives formula 31. 

Rule 32, of course, simply expresses the operation of finding 
out whether the pitch cone angle of the gear is less, equal to, 
or greater than 90 degrees. The derivation of Formula 34 is 
shown in Fig. 7: 


tana, sin (180° — 7) 


é€ Ny 
sin i 
ad Neg 
D2 
Since in a crown gear the dimension — in Fig. 4 is to be 


measured parallel to the axis, and will therefore be of infinite 
length, the form of the teeth will correspond to those of a 
spur gear having a radius of infinite length, that is to say, 
to a rack. This accounts for Formula’38. 

Formulas 39, 40, 42 and 44 are simply the corresponding 
Formulas 33, 9, 16 and 20 changed to avoid the use of nega- 
tive cosines, etc., which occur with angles greater than 90 
degrees. These negative functions might possibly confuse 
readers whose knowledge of trigonometry is elementary. The 
other formulas for internal gears are readily comprehensible 
from an inspection of Fig. 3. 
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ELECTRIC SMELTING OF IRON AND STEEL* 


At Gysinge, in Sweden, in one of the works belonging to 
the Stora Kopparbergs Bergslags Aktiebolag, a furnace as 
shown in the accompanying engraving is installed. This fur- 
nace is similar to a common blast furnace, but is provided 
with three electrodes fed by three-phase alternating current at 
about 40 volts, 60 cycles and 9,500 amperes, 674 H. P. The 
electrodes take the place of the tuyeres. This furnace has 
been running for 1,903 hours and 28 tons of iron, containing 
from 0.95 to 3.09 per cent of carbon has been produced. The 
temperature of the escaping gases from the furnaces is gen- 
erally very low, and they contain on an average about 22 per 
cent of carbon dioxide. The gases contain practically no nitro- 
gen, but considerable steam from the water in the ore, lime, 
coke or charcoal is present. No air whatever is used in the 
process, and the gases are produced from the carbon in the 
charcoal and coke, and the oxygen in the ores (FeO 4+C= 
Fe+CO). Hither charcoal or coke may be used, but the con- 
sumption of fuel will be practically the same in either case. 

The line engraving shows a vertical section through the fur- 
nace which consists of a lower portion or smelting chamber, 
corresponding to the hearth of a blast furnace, and a top sec- 
tion or blast. The latter is supported on columns, which pre- 
vent any weight from bearing on the arch of the smelting 
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Electric Blast Furnace built at Gysinge, Sweden 


chamber. The latter is so proportioned as to provide a con- 
siderable amount of free space between the charge and the 
arched roof through which.the carbon electrodes project into 
the charge. The brickwork is thus protected against any very 
high temperature, and remains a non-conductor of electricity. 
This is an important feature of this furnace, since experiments 
have shown that if the electrodes enter the chamber at the 
point where the charge touches the walls, a very high tem- 
perature is generated at this point; the brickwork is destroyed 
and becomes a conductor. of electricity, giving rise to a more 
or less complete short-circuit. The charge is made up of ore, 
lime, coke and charcoal. The ore and fuel are crushed to a 
suitable size, and are fed into the top of the furnace through 
the bell hopper in the usual way. 


* Abstract of paper by Mr. E J. Ljungberg, of Falun, Sweden, read 
before the Iron and Steel Institute of Great Britain. 
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THREAD ROLLING* 


J. F. SPRINGERt 


Of the several methods used for producing threads on 
screws, the one least understood or known by mechanics in 
general is the process of thread rolling. When threads are 
produced. by means of this process, the blank, which is held in 
a machine made for this purpose, is rolled between two dies 
or blocks, provided on their faces with grooves of the right 
pitch, form and angle of lead, as shown in Fig. 1. The thread 
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Fig. 1. A Thread Rolling Die for Rolling United States Standard Threads 


is formed by the displacement of the metal, some part of 
which is forced up to form the top of the thread. The finished 
screw, therefore, is larger in diameter than the blank. 

That it is possible to form or roll a perfect thread by means 
of straight grooves or threads cut into a flat block or die, will 
be understood by imagining the thread helix as unrolled upon 
a flat surface. In Fig. 2, for instance, the line AB indicates 
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Fig. 2. Diagram for Determining Angle of Threads in 
Thread Rolling Dies 


the helix of a thread thus developed on a flat surface; the line 
AC is the lead of the thread, and the line BC is the developed 
circumference of the screw. It is necessary, of course, that 
- the angle of the thread cut on the flat thread rolling die be 
the same as the helix angle of the thread, which, in turn, is 
the same as the angle ABC in Fig. 2. The tangent of this 
angle, of course, equals 


AC Lead 


BC 
These general remarks indicate the main principles involved 
in the process of thread rolling. In the following some of the 
elementary matters to be considered in this connection will be 
treated. 


Lead 


Circumference a Diameter X 3.1416 


Methods Used for Thread Rolling 


There have been a number of methods proposed for carry- 
ing out the mechanical operation of rolling threads. As far 
back as 1851 a machine was built for this purpose. In this 
machine the blank was rolled between dies or blocks with 
their faces vertical, one of the dies having a reciprocating 
motion in a direction at right angles to the axis of the blank. 
This fundamental idea of construction has been retained in 
some of the most modern thread rolling machines. Flat dies 
with their faces placed horizontally have also been used, but 
there is, as far as the writer knows, no machine of this type 
now on the market. In another type of thread rolling ma- 
chine a cylindrical die rotating on its axis and provided with 
thread grooves on the outside, is set horizontally within a 
hollow cylindrical die provided with threads on the inside. 
This thread rolling machine, known as the rotary machine, 
is at the present time on the market. It has the merit of 
continuity of production; when one bolt has just been rolled, 
another is fed in immediately without the necessity of the re- 
versal of the movement which in reciprocating machines 
causes a period of idleness. The disadvantage of the lost 


*See Macuinery, November, 1909, engineering edition: Calculating 
the Size of Blank for Rolling Screw Threads. 
yj Address: 625 W. 135th St., New York City. 
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time in reciprocating machinés, however, is partially removed 
by introducing a return movement which is more rapid than 
the advance; but the continuity of action of the rotary thread 
roller is, no doubt, an item of importance. A single revolution 
of the convex die produces, in fact, four bolts. 


_ Automatic Feed for Screw Blanks 

There are, however, other things to consider besides con- 
tinuity of action. An important question is the feeding of 
the blanks, and the machine having flat dies of the type 
shown in Fig. 1, set with their faces vertical, lends itself 
best to automatic methods of supplying the blanks. In such 
feeding mechanisms the greatest problem probably is that of 
getting the blanks into the required position for the operation 
to be performed upon them. A device for this purpose is 
illustrated in Fig. 3. The blanks for the screws are placed in 
a hopper A of generous size located at the top of the machine. 
There is a long slot in the bottom of the hopper through which 
a flat plate B, called the center-board, is vertically recipro- 
cated. This center-board has a vertical slot whose width is 
just a trifle in excess of the diameter of the body of the blank. 
When this slotted center-board rises through the slot in the 
bottom of the hopper—the motion being actuated by a cam 
and gearing as shown—one or more blanks are likely to drop, 
under the influence of their weight, into the slot in the plate. 
These blanks then hang suspended by their heads as shown. 
Sometimes, however, the center-board will rise through the 
mass of blanks in the hopper without any blank being prop- 
erly located to come into the required position; but the mass 
of blanks will be disturbed and the next time the board rises 
some blanks may be caught in the manner necessary for feed- 
ing to the machine, and sooner or later one or more bolts will 
be suspended by their heads. To get a sufficient number to 
supply the machine, all that is necessary is to proportion the 
mechanism properly and to operate it at a suitable rate of 
speed. 

Sometimes the blanks will be picked up crosswise or get 
into other unfavorable positions across the edge of the slot- 
ted center-board. An auxiliary device may then be employed 
to throw off such blanks. In Fig. 3 several blanks are shown 
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Fig. 3. Automatic Feeding or Hopper Mechanism for Screw 
Blanks in Thread Rolling Machines 
in the proper position in the slot and two others are already 
delivered to the fixed portion C of the chute, while a num- 
ber are in unsuitable positions for feeding. As the blanks 
in or on the center-board move onward to the fixed part of 
the chute, they pass under and between a rotating system of 
three toothed wheels of the ratchet-wheel type. The outside 
wheels pass close to the outer edges of the board, while the 
inner wheel passes close above the heads of the blanks which 
are properly caught. This is indicated in the upper sectional 
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view to the right in Fig. 3. If a blank is in the correct posi- 
tion in the chute it will not be disturbed by the wheels, but 
if not, it will be thrown off. The lower sectional view to the 
right shows a typical situation of the blanks when the center- 
plate rises through the slot at the bottom of the hopper. 

It will be seen in Fig. 3 that as the blanks pass down the 
inclined chute they are prevented from subsequent displace- 
ment by an adjustable guide or keeper passing over their 
heads. At the end of the chute the direction of the blanks 
becomes vertical and they are then caught between the dies 
and the thread rolled. Of course, all thread rolling machines 
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Fig. 4. A Reversible Thread Rolling Die for Wood-screws 


are not fed with automatic hoppers of this type. Conditions 
decide when and when not to employ devices of this kind. 


The Thread Rolling Process 


One of the thread-rolling dies is stationary while the other 
has a reciprocating movement. Both dies are exactly the 
same otherwise except for length. The thread-rolling die 
shown in Fig. 1 is for a right-hand thread, the grooves in- 
clining downward toward the right. For a left-hand thread, 
the threads on the dies incline downward toward the left. In 
Fig. 4 is shown a reversible die. In this die when the upper 
portion is worn down the lower portion may be brought into 
service by reversing the die. This die is for rolling wood- 
screw threads. On account of the gimlet point required, the 
surface of the die is not flat. In rolling screw threads using 
one stationary and one reciprocating die, the working face of 
the moving die must be at least twice the length of the fixed 
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Fig. 5. Diagrammatical View showing the Relative Positions of the Thread 
Rolling Dies when starting to roll a Thread 


die, otherwise the screw blank would not be rolled over the 
full face of the fixed die, but would be carried back at the 
return of the movable die. While a good thread might be 
rolled that way, it would obviously be impracticable to have 
the screw blank return, if for no other reason than because it 
would interfere with the blank just fed into the dies. 
When calculating the angle of the threads on the die face, 
the circumference of the die blank should be taken as the 
length of the side BC in Fig. 2.. For example, suppose that we 
wish to roll an ordinary V-thread having a finished diameter 
of % inch, and 10 threads per inch. The diameter of the 
blank is found by Formula (11), on page 181 of Macuinery, 
engineering edition, November, 1909. This diameter is 0.689 
inch, and the circumference of the blank, consequently, 2.165 
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inches. The screw having 10 threads per inch, the lead is 
0.100 inch and hence the tangent of the angle of the thread 


0.100 
on tue die face = 


= 0.046, giving an angle for the thread 
2.165 
of 2 degrees 40 minutes. 

A little thought will easily convince one that when starting 
to roll the thread it is necessary that the grooves in one die 
be in a given relation to the grooves in the other. The two 
dies work on the screw on parts separated one-half turn, and 
as one-half turn of the screw corresponds to one-half of the 
pitch, the ridges and grooves of points exactly opposite each 
other must be one-half of the pitch above or below the cor- 
responding ridges and grooves in the other die. (See Fig. 5.) 
In rolling threads this relative adjustment must be secured, 
otherwise the thread rolled by one die would not coincide with 
that formed by the other. It is, therefore, necessary to have 
vertical adjustment in the slides in which the dies are mounted. 

It will be understood from what has been said that not only 
is it important that the two die faces be adjusted exactly 
in relation to each other, but also that the blank be started 
exactly at the time when points on opposite faces of the dies 
are in the correct relation to each other. It is, therefore, 


Fig. 6. A Waterbury Farrel Foundry & Machine Co.’s Thread Rolling 
Machine with Automatic Hopper Mechanism 


necessary to have means of adjustment for timing the start 
of the operation of rolling the blank. For this purpose a 
starting rod is used. The blank stands with its head 
pointing upward at the proper level and close to the right- 
hand edge of the fixed die. The die is cut away at this point 
so that as long as the blank remains there, no work will be 
accomplished by the movement of the reciprocating die. The 
starting rod then forces the blank between the dies at the 
precise moment when the threads are in the proper relation 
to each other. The starting rod is usually referred to as the 
“starter.” It is, of course, important that the blank pass 
through in a perfectly upright position. If it is started ver- 
tically there is ordinarily no difficulty in maintaining it so. 
At the moment of starting, the starter forces it against the 
vertical edge of the fixed -die, which is sufficient for usual 
requirements.. If the blank is very long, it may need sup- 
port at its upper end; this support in most cases may be given 
by the hand of the operator. : 

At the first part of the stroke the bolt is only partially pene- 
trated by the threads in the dies. The dies, therefore, are not 
mounted exactly parallel, but so that they are further apart 
from each other at the point where the rolling process com- 
mences. When the bolt has rolled all the way through to the 
left-hand edge of the fixed die the operation is complete and 
the movable die begins to return. It has been found desir- 
able to provide a means of preventing the bolt from getting 


\ 


February, 1910 


caught and carried back.between the dies. Gravity alone can- 
not be depended upon because of the possibility of the thread 
on the screw clinging to the moving die. One method for 
throwing off the work is by the use of a flat spring. One arm 
of a rather obtuse V protrudes over the upper edge of the 
movable die. When the bolt comes along its head or upper 
part strikes this arm of the V, forcing it back; when the work 
_ has passed, the arm returns to its normal position, so that it 
prevents the work from following the die back. The spring 


Fig. 7. Large Thread Rolling Machine 


will not be pressed back on the return stroke, as the work is 
not held very firmly to the die. 


Advantages of Thread Rolling 


As already mentioned, the rolling of threads increases the 
outside diameter; thus in the example previously given, a 
blank 0.689 inch in diameter produces a thread of 0.750 inch 
in diameter, or an increase of 0.061 inch—over 8 per cent. 
It will be seen, then, that if the diameter of that part of the 
bolt which is not threaded and the threaded portion are de- 
sired to be the same, blanks must be used having a smaller 
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Fig. 8. Examples of Work performed in Thread Rolling Machines 


diameter where the thread is to be formed. 

The tact that thread rolling is accomplished without waste 
is perhaps a consideration worth taking into account.* Sup- 
pose that we are threading 34-inch bolts, the threaded part be- 
ing 4 inches long. When cutting the threads in a lathe or with 
dies we use full size stock, but when rolling them we can use 
stock 0.689 inch in diameter. The saving is expressed by the 
formula: 


T 
S=— (G°—g") 1 
4 


in which G is the diameter of the finished thread, g the diam- 
eter of the blank, and 7 the length of the thread. For the ex- 
ample above, we find: 

S = 0.7854 (0.750°—0.689") * 4—= 0.276 cubic inch. 


For 10,000 bolts we would have a saving of 2,760 cubic inches, 
or about 770 pounds of steel. 


* The bolts for holding together the cast-iron sections of the Hudson 
funnel tube are all provided with rolled thread. 
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Quite aside from the question of economy of material is that 
of the quality of the product. A bolt or screw whose threads 
have been rolled may not be suited to applications where mi- 
croscopic accuracy of the threads is essential; no one would 
think of using a rolled thread for a micrometer screw. The 
strength of the thread, however, appears to be fully that of 
cut threads, although the writer is not aware of any extended 
comparative tests having been made between cut and rolled 
threads. It seems reasonable.to expect even greater strength 
from these threads for the reason that the rolling process, 
executed on cold metal, may be expected to impart firmness 
to the thread and adjacent parts. 

One of the greatest advantages of the manufacture of bolts 
and screws ky the rolling rtrocess is the rapidity with which 
the work can be carried out. The smallest machine manufac- 
tured by the Waterbury Farrel Foundry & Machine Company, 
for instance, having a capacity of stock up to 3/16 inch in 
diameter, will roll screws at the rate of one every 4/5 of a 
second. If the thread is short, this speed, it is claimed, can 
be increased. The largest machine, having a maximum capac- 
ity of blanks 1% inch in diameter, is said to be capable of 
rolling threads at a rate of one every three seconds. In Fig. 
6 is shown a medium-sized thread rolling machine provided 
with the automatic feeding device illustrated in Fig. 3. As 
shown in the half-tone, the center-plate is at the highest point. 
The toothed wheel arrangement for removing blanks improp- 
erly caught by the center-plate is barely visible over the edge 
of the hopper. The fixed die is on the side toward the ob- 
server, the movable die being mounted in a slide having guides 
at top and bottom as indicated. In Fig. 7 is shown a larger 
machine which is not provided with an automatic feeder. 

In Fig. 8 are shown a number of screws and other pieces 
of work having threads produced by rolling. Among these 
samples is a wood-screw with tapering thread and gimlet 
point. In other samples the thread is straight until near the 
end, where a gimlet form is produced. Attention may be di- 
rected to the longitudinal grooves on two of the pieces at the 
top of the illustration. While these are not threads in the 
ordinary sense, although they might be regarded as groups 
of multiple threads with an infinite lead, they may be readily 
formed by a rolling operation. Another sample shows a thread 
with a very steep lead. Pieces with a threaded portion at 
each end, one right-hand and the other left-hand, are also 
shown. That it is practicable to thread very close up to the 
head may be seen from some of the samples to the left. 

* * * 
THE “NEW MECHANICS” 


In an address before the French Association for the Ad- 
vancement of Science, Mons. Henrie Poincaré recently pointed 
out the contrast between the socalled “new mechanics” and 
the old mechanics based upon Newton’s laws of motion. The 
conceptions of the new science of motion are not easily pre- 
sented in a popular form, because of their entire novelty. In 
a word, the modern idea is that a constant force acting upon 
a moving body does not impart equal increments of velocity 
in each successive second, but that the accelerative effect de- 
creases as the velocity of the body becomes greater, and finally 
reaches a limit which it cannot pass. This limit is the veloc- 
ity of light. In other words, the inertia of matter increases 
with its velocity of translation, and becomes infinite when the 
velocity is equal to that of light. Another form of statement 
is that the mass of a material body increases with its velocity 
of movement, and that there can be no motion swifter than 
that of light, that is, about 186,330 miles per second.—Youth’'s 


Companion. 
* * * 


CORRECTION 


In the articles ‘‘“Machining Cylinders and Pistons for Auto- 
mobile Engines” and “Automobile Factory Practice,’ January 
number, engineering edition, it was stated that in the Nordyke 
& Marmon shops pistons are lapped in dummy cylinders, using 
oil and emery. This is an error as regards the abrasive. 
Powdered glass is used instead of emery on account of the 
well-known tendency of emery to embed in cast iron and 
cause destructive wear in use. 
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MACHINE SHOP PRACTICE” 


THE VERNIER SCALE-ITS PRINCIPLE AND 
METHOD OF READING 


Every machinist knows how confusing it is to take meas- 
urements with a scale that is graduated in hundredths or even 
sixty-fourths of an inch, owing to the multiplicity of lines. 
If it were possible to graduate a scale to thousandths, that is, 
so that every inch would be divided into a thousand equal 
parts, it would, of course, be useless, owing to the extreme 
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Fig. 1. Caliper Square with Vernier reading to Thousandths 


fineness of the lines and the minute distances between them. 
Such fine divisions on a scale are not, however, necessary, for 
by means of a special auxiliary scale called a vernier (after 
its inventor), graduations which are comparatively large can 
be divided so that fine measurements may be taken. For ex- 
ample, the true or regular scale of the caliper-square shown 
in Fig. 1, is graduated in fortieths of an inch; but by means 
of the vernier scale V, which is attached to the sliding head 
of the instrument, measurements within one-thousandths of 
an inch may be taken. In other words, the vernier, in this 
case, makes it possible to divide each fortieth of an inch on 
the true scale into twenty-five parts. The vernier may be de- 
fined, then, as an auxiliary scale that is attached to caliper 
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Figs. 2 and 8. Scales with Verniers set to Different Positions 


squares, protractors, etc., for obtaining fractional parts of the 
sub-divisions of the true scale of the instrument. 

By referring to the enlarged scales shown in Figs. 2 and 38, 
the principle of the vernier can be more easily understood. 
Here each inch of the true scale 8S is divided into ten parts, 
and each tenth into four parts, so that the finest divisions are 
fortieths of an inch. The vernier scale V has twenty-five di- 
visions, and its total length is equal to twenty-four divisions 
on the true scale, or 24/40 of an inch; therefore, each division 
on the vernier equals 1/25 of 24/40 or 24/1000 inch. Now, as 
1/40 equals 25/1000, we see that the vernier divisions are 
1/1000 inch shorter than those on the true scale. If, then, 
the zero marks of both scales, were exactly in line, the two 
first lines to the right would be 1/1000 inch apart; the next 
two 2/1000; ete. It is evident then that if the vernier be 
moved to the right until, say, the tenth line from the zero 
mark exactly coincides with one on the true scale, as shown 
in Fig. 2, the movement will be equal to 0.010 inch, since 
this line was 0.010 inch to the left of the mark with which 
it now coincides, when the zero lines of both scales were to- 


* With Shop Operation Sheet Supplement. 
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gether. Similarly, if the fifteenth line were exactly opposite 
a line on the true scale the movement of the vernier would 
be equal to 0.015, etc.; so we see that the number of thou- 
sandths that the vernier zero has moved past a graduation on 
the true scale, is determined simply by counting the number 


of spaces between the zero of the vernier, and that line on it 


which is exactly in line with one on the true scale. If the 
vernier were moved along to the position shown in Fig. 3, 
the true scale would indicate directly that the reading was. 
slightly over 0.500 inch, and the coincidence of the graduation 
line 15 on the vernier with a line on the true scale, would 
show the exact reading to be 0.500 + 0.015 = 0.515 inch; that. 
is, the exact amount (in thousandths with this particular ver- 
nier) that the vernier zero has moved past the 0.500 division,. 
is determined, as before stated, by counting the spaces between 
vernier zero line and that line of the vernier which coincides. 
with one on the true scale. wt 
In Fig. 4 a true scale S is shown that is graduated into six- 
teenths of an inch, and the vernier V has eight divisions with 
a total length equal to seven divisions on the true scale, or 
7/16 of an inch; therefore each division on the vernier is 1/8 
of 1/16, or 1/128 inch shorter than the divisions on the true 
scale; so we see that in this case the vernier enables readings 
to be taken within one-hundred and twenty-eighths of an inch. 
instead of in thousandths as with the one described in the 
preceding paragraph. The divisions then that may be ob- 
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Fig. 4. Scale with Vernier Reading to One-hundred Twenty-eighths of an Inch 


tained by a vernier depend altogether on the way the true 
and vernier scales are graduated. In order to determine the 
fractional part of an inch that may be obtained by any ver- 
nier, multiply the denominator of the finest sub-division of an 
inch given on the true scale, by the total number of divisions: 
on the vernier. For example, if as in Figs. 2 and 38, the true 
scale is divided into fortieths and the vernier into twenty-five 
parts, the vernier will read to thousandths, as twenty-five 
times forty equals one-thousand. If there are sixteen divi- 
sions to the inch on the true scale and a total of eight on the 
vernier (as in Fig. 4) the latter will enable readings within 
one-hundred twenty-eighth of an inch to be taken, as eight 
times sixteen equals one-hundred twenty-eight. It will be seen 
then that each sub-division on the true scale is divided into 
as many parts as there are divisions on the vernier. If, for 
example, the vernier of a protractor has, in all, say twelve 
divisions, evidently each degree may be divided by it into 
tweive parts or one-twelfth degree. 
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Fig. 5. Caliper Square Graduated on the Metric System 


utes in one degree, the protractor would indicate angles with- 
in five minutes. 

The following is a general rule for taking readings with a 
vernier: Note the number of inches and whole divisions of 
an inch that the vernier zero has moved along the true scale, 
and then add to this number as many thousandths, or hun- 
dredths, or whatever fractional part of an inch the vernier 
reads to, as there are spaces between the vernier zero and 
that line on it which coincides with one on the true scale. 
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For example, the-zero line of the vernier shown in Fig. 1 is 
slightly beyond the 0.500 division, and graduation line 15 
on the vernier coincides with one on the true scale; hence, 
the reading is 0.500 + 0.015 equals 0.515 inch. If the vernier 
is attached to a protractor, note the whole number of de- 
grees passed by the vernier zero mark, and count the spaces 
on the vernier as before. If the vernier indicates angles 
within five minutes the number of spaces times 5 will, of 
course, give the number of minutes to be added to the whole 
number of degrees. 

The application of the vernier to a “Columbia” caliper- 
square graduated on the metric system, is illustrated in Fig. 
5. Here we have, instead of inches, centimeters which are 
sub-divided into ten parts called millimeters. By the aid of 
the vernier, each millimeter is again divided into ten parts 
so that readings can be taken to within 1/10 of a millimeter 
or 1/100 of a centimeter (0.0039 of an inch). The reading 
with the caliper set as shown in the illustration is 2.55/100 
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Figs. 1 and 2. Turret Lathe Tool-holders of the Double and Single Binder Type 


centimeters, or, as commonly expressed, 255/10 millimeters. 
This particular instrument has on the opposite side of the 
beam two series of inch graduations which, with the verniers, 
enable measurements within 1/100 and 1/128 of an inch to be 
taken. It will be seen that inches may be converted into 
metric measurement, ana vice versa, by taking the reading 
first on one side of the beam and then on the other. 

Further information on reading verniers when applied to a 
micrometer or bevel protractor is given in the Shop Operation 
Sheet accompanying this number, to which the reader is re- 
ferred. 

. * * * 


The education of apprentices at the United Shoe Machinery 
Co., Beverly, Mass., has been arranged along lines similar to 
those in vogue in Worcester and Fitchburg, and which have 
‘previously been mentioned in Macuinery. The company has 
organized two classes of twenty-five boys each, recruited from 
the machine tool department. The city has a technical school 
supported by the town and the state board of industrial edu- 
cation, and the two classes of boys work alternate weeks in 
the shop and in the school. These boys are paid half the 
piece rates that the regular factory employes are paid, and 
earn at an average of $3 per week, although a few of them 
earn $5 weekly. Besides these small earnings, of course, they 
get a thorough knowledge of the use of machinists’ tools and, 
in fact, learn the entire machinist’s trade. The class when 
instructed in the school is taught such subjects as drawing, 
elementary machine design, mathematics and other practical 
subjects. They do not receive any pay while attending the 
school. There is no effort made to educate the students to 
be superintendents or foremen, but they are fitted to earn a 
livelihood, and, as one of the men in charge at the Beverly 
factory says, “If they have the right stuff in them they will 
get there.” 

* * * 


The Mechanical World states that aluminum may be etched 
by the following etching fluid: alcohol, 4 ounces; acetic acid, 
6 ounces; antimony chloride, 4 ounces, and water, 40 ounces, 


MACHINERY 


475 


TOOL-HOLDER DESIGNS 


F. P. CROSBY* 


A number of tool-holders of different designs for turret 
lathe and automatic screw machine work are shown in the 
accompanying illustrations. As many of the types illustrated 
are widely used and represent standard practice, they are 
presented herewith for the guidance of tool-makers, design- 
ers, or others interested in such equipment. 

The binder type of turret lathe tool-holder is shown in 
Figs. 1 and 2. Fig. 1 illustrates a holder of the double binder 
type. The hardened cylindrical parts A, which should be fit- 
ted accurately to the body of the holder, serve to clamp the 
tool in place. These parts are turned away at C to conform 
to the hole in which the tool is inserted. As may be seen, one 
of these parts is tapped to fit the screw B, which has a collar 
head bearing against the other part. The clamping action 


is effected by turning screw B, which draws the two parts 
A together, thus binding them firmly against the cutter which 
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Figs. 3 and 4. Two Tool-holders of the Compression Type 


is inserted in the bore D. The holder shown in Fig. 2 is of 
the single binder type. The screw B is tapped into the body 
of the holder and only one binding piece A is used. These 
holders are considered to be the best of their class and they 
can, of course, be made in any size that may be desired. The 
construction is clearly shown in the engraving. 

Figs. 3 and 4 show two holders of the compression type, 
which for some classes of work is the best. These two hold- 
ers are practically the same, differing only in the way they 
are split to obtain the required amount of elasticity for clamp- 
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Figs. 5 and 6. Holder for Short Tools with Different Methods of Clamping 


ing the tool. The holder shown in Fig. 3 is split both across 
and lengthwise, while the other holder has a single slit length- 
wise as far back as #. The clamping screws for each tool 
are only tapped into one-half of the body, so that when they 
are turned, a clamping action takes place. 

Two forms of shallow holders for short tools are shown in 
Figs. 5 and 6. The taper-point screw style is shown in Fig. 
5, the clamping screws B being pointed to an angle of three 


* Address: 443 North State St., Chicago, Ill, 
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degrees and fitting into holes drilled in the tool shank. These 
holes are located at the right distance from the end so that 
the screws bind the end of the tool shank against the holder. 
The holder shown in Fig. 6 is of the compression type, the 
split end being tightened on the tool shank by the collar A 
and pointed screw shown. 

Drill holders of the compression type are shown in Figs. 7, 
8 and 9. Fig. 7 shows a compression holder of the chuck 
type which is used for holding small drills. The shank of 
the drill is soldered to a larger shank, which has a retaining 
pin engaging the holes in the holder. This enlarged shank, 
that the small drill is soldered to, is shown in detail at D. 
The small hole in the end for the reception of the drill is 
plainly indicated by the dotted lines. The holder shown in 
Fig. 8 is provided with a collar and pointed screw for clamp- 
ing the drill. With the exception of the method of clamping, 


this tool is similar in other respects to the one shown in 
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Figs. 7, 8 and 9. Three Types of Drill Holders 


Fig. 9. The latter is slotted lengthwise as far back as H#, and 
the drill is held in position by the collar-head clamping screw 
B which is tapped into one side of the holder. The shank of 
this holder has drilled into it a number of holes in regular 
order as shown. The shank of the drill is fitted with the 
pin F, which prevents the crowding back or turning of the 
drill in the holder. An extra hole G@ is provided for the pin, 
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Fig. 10. Assembled and Detail Views of a Die-holder 


and the distance between the two pin holes is equal to one- 
half the dimension H. The clamping screw on a holder of 
this type needs only to be tightened enough to bring the tool 
in line. 

Fig. 10 shows both assembled and detail views of a solid 
shank die-holder. The reference letters used in the detail 
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views are the same for the corresponding parts in the assem- 
bled view. The shank and the clutch’ A is made in one piece 
from tool steel, and it is tempered and ground. In the end 


of this shank there is a clearance hole B, the depth and diam- 
eter of which is sufficient to give the required clearance for the 
work. The sleeve C, which is accurately fitted to the shank, 
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Fig. 11. Another Type of Die-holder 


has attached to it the die, two of the contact pins D for driv- 
ing the die, and the backing-off plate H with its contact pins 
D, The way in which the backing-off plate is held in place 
by screws and dowels is clearly shown in the illustration. The 
contact points at F, in case the shank should become worn, 
can be trued by grinding. The contact pins in case of wear 
can be removed and turned one-quarter way round. 

A die-holder of the semi-hollow shank order is shown in 
Fig. 11. The shank A of this holder should be made of tool 
steel tempered and ground. 
is shown a left-hand helix which is cut from the slot B. If 
the holder is to be used for cutting a left-hand thread, a 
right-hand helix has to be provided. The die is held in the 
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Fig. 12. Tool-holder of Objectionable Design 


swiveling part, C, which is fitted to the shank as shown. In 
operation, when the turret comes to a stop, the clutch D dis- 
engages with the point H, and in backing off it is in contact 
with the point C. The clutch is made of tool steel, and is tem- 
pered and fitted to the die-holder in a manner clearly indi- 
cated in the illustration. 

The tool-holder shown in Fig. 12 is one in common use, but 
the best place to put it is in the scrap pile, as it is simply 
impossible for any workman to adjust a tool in it that will be 
lined up properly. It is supposed that the reason for using 
this type of holder is to save a little on the cost. Such a tool, 
however, will prove to be a very poor investment. 

According to the provisions of the new custom tariff of 
Norway, machines, motors and apparatus not manufactured 
in the country will be admitted free of duty. As the machine 
industry in Norway is comparatively undeveloped, there are 
a great many machines and machine parts which are thus 
placed on the free list, among which may be mentioned band 
saw blades, circular saw blades, steam hammers, pneumatic 
drills, steam turbines, ball bearings, link belts, etc. The com- 
plete list of the machinery admitted free of duty may be 
found in the November 19, 1909, issue of the Daily Consular 
and Trade Reports, published by the Department of Commerce 
and Labor, Washington, D. C. 

* * * 


Don’t forget that the top of a work-bench should slant back 
toward the wall. 


On the enlarged end of the shank — 
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A GAS CHECK FOR BIG GUNS 


ROBERT O’NEAL 


In the large guns in use by the government, as in most 
other things, it is the little parts that make the great engines 
of war of real value. This is clearly illustrated by the fact 
that a fifty-thousand dollar implement of modern warfare may 
be temporarily put out of commission by the catching on fire 
of a small pad used in the construction of what is known as 
the gas check. This little pad which is made of canvas, hair, 
tallow, beeswax, etc., is worth about thirty cents, which is an 
insignificant sum when compared with the cost of the gun, 
complete; but the gun without it is about as dangerous at 
one end as at the other. 

In Fig. 1 of the accompanying engraving is shown, in cross- 
section, the interior of that part of a large gun with which 
this little pad has to do, and in Fig. 2 the present method of 
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Sectional View of Gas Check for Big Guns 


the construction of the rings of a gas check is illustrated. 
The difference between the two checks is clearly perceptible, 
and the advantage of that shown in Fig. 1 over that of Fig. 2 
will, I think, be readily seen when the matter is fully ex- 
plained. 

In order to show as clearly as possible the use of the rings 
and the pad, it will be necessary to go into the matter some- 
what in detail. In Fig. 1, H, J, K, and L répresent the mush- 
room, the gun, the breech-plug and the powder or combustion 
chamber, respectively. When the charge is rammed home, the 
breech-plug—the face of which is shown in contact with the 
rear face of ‘the rings A, D, and the pad B—is swung into 
position and turned through an arc of 40 degrees, it having 
entered an interrupted thread of sixty one-hundredths inch 
lead; this brings the mushroom H firmly against the wall of 
the gun J, through the contact of the rings A, C, D, and the 
pad B. Now, the powder charge in the chamber L is ignited 
through the vent M, and a pressure ranging anywhere from 
forty to fifty thousand pounds per square inch is generated 
within the chamber. Against this pressure it has been found 
impracticable to devise a method of holding the mushroom H 
sufficiently hard against the wall of the gun to prevent the 
escape of gas; therefore the gas check is necessary, as the 
mechanism must be free-working to allow of easy manipula- 
tion by the gun crew. 

As the mushroom moves back, the pad B is caught between 
the members A and (@, and as C is held rigid, the tendency is 
to reduce the thickness of the pad B and increase its diam- 
eter. This directly increases the diameters of the rings C, D, 
E, F and G when they are constructed as in Fig. 2, and brings 
them up against the wall of the gun with a pressure directly 
in proportion to the pressure of the gases in the combustion 
chamber, according to the laws of force as applied to the 
wedge; but this increased diameter is accompanied by a pro- 
portionate increase in the opening where the ring has been 
cut. The opening necessary for this expansion, though small 
(about 0.006 of an inch), like most little things, plays an 
important part, in that it allows the gas to escape through it 


_to the pad B. As the temperature of this gas is that of a 


* Address: 1504 E. Monument St., Baltimore, Md. 
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white heat, and acting under a pressure sufficient to throw a 
five-hundred-pound projectile about twelve miles in something 
less than half a minute, it is safe to say that this little mass 
of combustible substance can not long resist the onslaught of 
such a potential factor of destruction. Quite often only one 
charge is fired, when it is found necessary to renew the pad, 
and rarely can over three or four shots be made without re- 
newal. While this does not require any great amount of time, 
nevertheless, it requires the removal of the firing lock (not 
shown here), the mushroom, and the dismantling of the rings; 
in addition the danger of fire in the turret is incurred while 
removing the burning pad. 

It will be seen at a glance that the difference between the 
two gas checks illustrated lies principally in the construc- 
tion of the ring #. In Fig. 2 this ring is of triangular cross- 
section and of solid metal, necessitating its being cut in order 
to increase its diameter when the gun is fired. In Fig. 1 ring 
E is of a U-shape in cross-section, which will allow of its be- 
ing opened out to fill the space between the angular face of 
the ring C, and the wall of the gun, without cutting it, for, 
when the mushroom H recedes, the ring C, being solid, is car- 
ried back with it; the pad B, in either case, is pressed thinner 
and consequently larger in diameter, thus forcing the ring D 
out and hard against the wall of the gun. The gas, passing 
between the mushroom H and the wall of the gun J, is caught 
between the legs of the U-shaped ring H#, which is being firmly 
supported on its inner side by the face of the ring OC and on 
the outer side by the wall of the gun, while the round portion 
is sustained by the concave surface of the ring D. The pres- 
sure of the gas forces the legs outward against these three sur- 
faces with a pressure equal to that within the chamber, and a 
joint is made between these surfaces through which the gas 
cannot possibly escape. 

This design of check could be constructed to take the place 
of the one now in use without in any way altering the stand- 
ard parts of the gun, as the set of rings shown in Fig. 1 could 
be made to fill the space occupied by the set shown in Fig. 2; 
and, if constructed with care, I see no reason why they would 
not last as long as the gun, or, at least, until general repairs 
are needed, which is usually after approximately fifty shots 
have been fired. 


* * * 


KINDLINESS AN ASSET IN MANUFACTURING 

It may seem a long step from machine construction to the 
sentimentalism of smiles-and kind words, but nevertheless 
these two items play an important part in many successful 
manufacturing plants. The object sought by a manufacturer 
is efficiency—effiiciency on the part of the individual mem- 
bers of the organization as well as on the part of the ma- 
chinery employed. A great deal of time and thought is 
expended on making the machinery efficient. Experiments 
are made, careful records are kept, and the best results util- 
ized; but little thought is usually given to increasing the 
efficiency of the “man who works with his hands,” and that 
often lacks system and appreciation of the final effect. Some- 
times attempts are made to increase the efficiency of the men 
making up the organizations by methods entirely erroneous, 
not to say culpable, and which in the long-run prove as costly 
as they are ineffective. 

There is, however, an inexpensive method of increasing the 
efficiency of the personnel in any organization. While fair 
compensation, and what is generally considered fair treat- 
ment are absolute essentials, a great deal can be both lost or 
gained by the general attitude of the employers and men in 
charge of the various departments. A kind word, an appre- 
ciative smile, a commendation for work well done, for in- 
stance, will often increase the efficiency, and are more 
effective in eliminating friction, than a so-called welfare de- 
partment planned on an elaborate scale. 

The efficiency of the mechanical element of the industries 
has been raised to a high standard, and the efficiency of the 
human element should be raised to an equal height by 
methods which will be of lasting effect both in a factory 
and without. If you never use smiles and kind words, try 
them, and you will find that the effect will be immediate, not 
only on those around you, but on yourself. 


LETTERS ON PRACTICAL SUBJECTS 


Articles contributed to MACHINERY with the expectation of payment must be submitted exclusively 


INGENIOUS METHOD OF TURNING A 
SPONGEH-COVERED ROLL 
A roll formed of strips of sponge and a wooden body, had 
to be turned true, and the writer was asked to do the job, 
which was wanted in a hurry. You can bet that there was 
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Wooden Roll with Sponge Covering which had to be turned true 


some question as to how it was to be done. The sponge 
strips were fastened by brass tacks to the wooden body. These 
tacks were placed as near together as possible, there being 
about sixteen of them to each block of sponge. After the roll 
was built up in this way, the method of get- 
ting it to the required diameter proveu to be 
a sticker. There were enough suggestions 
offered to fill a book, but finally the follow- 
ing method was tried with considerable suc- 


For clearness of demonstration, consider a block of the same 
shape as the lower portion of the hopper, with a corner cut off 
in a plane perpendicular to the corner D-D, as shown. To ob- 
tain the angle, first lay out a plan of the outline of the block 
as it would be before the corner was cut off; then draw section 
D-D, making c’ equal to c. Draw any line H-H, perpendicular 
to m-m, and then projecting upward, obtain a plan view of the 
surface H-H, or a view representing the block as it would 
appear from above, with the corner cut off. Now draw section 
E-E making a’ equal to a and b’ equal to b. Then a will be 
the required angle. CHAS. E. EVANS. 
Aurora, Ill. 
[The diagrams of the Data Sheet for April, 1908, will be 


found very convenient for obtaining the angle formed by 3 


hopper sides.—Hditor. ] 


MILLING A CORRECT BEVEL GHAR 


In this article a method of cutting bevel gears is described 
which has been in use now for about two and a-half years, 
in a number of shops in this vicinity. e 
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cess. As the temperature out-of-doors was 
near the zero mark, the roll was placed out- 
side on two wooden horses with blocks ar- 
ranged on either side of the shaft so that 
it could be turned. With the aia of a dog 
on one end of the shaft, the ‘roll was then 
‘revolved, while a fine spray of water from a 
hose was turned on it. In about twenty 
minutes the roll was frozen solid; it was 
then placed in the lathe and two cuts were 
taken over it, which completed the job. 
After the ice melted, the sponge covering was found true. 
Lewiston, N. Y. CHARLES H. LAKE. 


ANGLES OF HOPPER SIDE INTERSECTIONS 


In building a steel hopper of the form shown in Fig. 1, it 
becomes necessary to know what angle the’ sides of the 


Sie 


SECTION D-D 
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Graphical Method of obtaining the Angle formed by the Tapered 
Sides of a Hopper 


tapered portion make with each other, in order to properly 
pend the flange or splice plate, for the corner, as the case may 
be. This angle can be obtained graphically, as shown in Fig. 2. 
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Illustration showing Method of Setting Gear Blank with Relation to Cutter 


While the method is perhaps a trifle difficult to understand, 
as it was to work out, the results are so satisfactory as to 
more than make it pay. It is applicable to all cases excepting 
miters of very coarse pitch and few teeth and where strength 
is an essential feature. There is a slight excess depth at 
the small end of the tooth which, ordinarily, 
negligible and only in unusual cases is so objectionable as to 
make this process impracticable. ; 

The advantages sought for and gained are these: A 
smooth-running bevel gear milled scientifically without “cut- 


and-try”’; a pair of bevel gears which mesh perfectly at the y 


pitch-line; a bevel gear which requires no filing at the small 
end of the tooth to make it run smoothly; and, as important 


PITCH LINE THICKNESS OF B. & S. BEVEL GEAR CUTTERS 


as anything, a method that saves a large amount of time and 4 
does away with uncertainties in bevel gear cutting. 


These results are accomplished as follows: The regular 
bevel gear cutter is used. The gear to be cut is mounted as 
usual in the dividing head, but it is set up so that the work- 


ing or pitch angle of the gear is the cutting angle; in other — 


words, so that the pitch line of the tooth running to the 
common center O of the gears is parallel with the bottom 


of the cut, as shown in the accompanying illustration. The _ 


milling machine table is not swivelled in any case. 
The cutter is set for depth, as usual, from the high point 


on the gear to be cut. The saddle of the machine is moved — 
.so that the vertical center of the cutter is to one side of the 
vertical center of the gear, a distance equal to half the pitch = 


line thickness of the cutter. A cut is then taken all around, 
for each tooth. This finishes one side of the tooth. The 


is entirely 
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other side of the tooth is finished by moving the saddle in 
the opposite direction, so that the vertical center of the cutter 
is on the opposite side of the vertical center of the gear, a 
distance equal to half the pitch line thickness of the cutter as 
before. Before the cut is taken the dividing head spindle is 
rotated so that the amount taken off this opposite side of the 
space is such as to leave a tooth of the correct thickness at the 
back, which may be easily determined by trying a spur gear 
cutter of the same pitch and number of teeth, or tooth gage, 
or spur gear tooth of the same pitch, or otherwise. This being 
done, the cut is taken all around, which finishes the gear. 

On examination, by actual test, careful measurements or 
analysis of the method, it will be found that the results 
sought have been secured and the gears will run proudly, as 
self-respecting bevel gears ought to run. 


Muskegon, Mich. Cuas. A. KELLEY. 


————, 


INTERESTING WORK IN AN EXPHRIMENTAL 
SHOP 


No one class in society has a corner on inventive genius; 
to-day, the doctor conceives the “best thing yet,’ while on 
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Fig. 1. Steel Disks which were turned to conform to the Templet 


the morrow the chances are that it will be the laborer who 
is propounding something that will bring him fame and for- 
tune. The machine shop has been and will continue to be 
the mecca of inventors, and a shop catering to experimental 
work is brought face to face with constructions and schemes 
as diversified as are the stations in life of their sponsors. 
To save the inventor from being “stung” for special tools and 
fixtures which he is sure will be needed when he gets tc the 
manufacturing stage, the shop man may have to use diplom- 
acy, and then, on his own side, resort to some homely short 
cuts to get the work through without these special tools. 
Figs. 1 and 2 show pieces of work turned out for different 
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Fig. 2. Four-piece Die for Experimental Work 


inventors (each with plenty of money to spend) at a frac- 
tion of the outlay that might have been put upon them. The 
mandrel in Fig. 1 was loaded with carbon steel disks that had 
to be turned to fit a templet. These disks, instead of being at 
right angles to the center line of the mandrel, were at an 
angle as shown, an effect produced by using a beveled collar 
on each end and loose fitting spacers between the disks. It 
can readily be seen that to turn these disks, projecting be- 
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yond the spacers from 3 to 5 inches, was impossible by ordi- 


_ lary means unless a rigging was made to follow in and out 


and back and forth as each one was cut separately—all of 
which was practically out of the question. The short way out 
of it was to slip on each end of the mandrel a board the size 
of the largest disk blank and to wrap about the whole several 
thicknesses of heavy manilla paper and tack it securely to 
the boards. After filling the disks with lead both the lead 
filler and the disks were turned off to the shape of the tem- 
plet in quick time. 

Fig. 2 shows a die and block that were substituted for the 
inventor’s specifications for a solid tool steel die with a slot 
S 3/32 by 3 inches and absolutely to size. The four-piece 
die illustrated was simple to make as compared with the 
solid one, had ample security against spreading when set into 
the block, could be sharpened as often as necessary, main- 
tained its size, and presented no risk in hardening, 

And like so many that have gone before, neither of the 
above pieces was ever used long enough to keep the rust off 
and neither produced dividends on the investment. 

Middletown, N. Y. DonaLtp A. HAMPSON. 


MACHINING SPLIT BEARINGS 


An interesting problem in the machine shop is to bore and 
and turn split bearings accurately. The success obtained by 
the use of the following methods, leads me to sumbit them to 
the readers of MacHINERY. The bearings are made of brass; 
when received from the foundry, they are placed in a shaper 
and planed on the faces F-F to a certain height from the back. 
After this operation, they are taken to the forge and sweated 
together. While this is not absolutely necessary, it facili- 
tates handling the work in the next operation of chucking and 
boring. 

The brasses are held by a pair of false jaws, which were cast 
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Mandrel on which Bearings are turned, and Special Tool 
used for Rounding Corners 
for the turret lathe, and which are turned and recessed so as to 
clear the flange of the brass and bear on the faces A. The bor- 
ing is done with a bar and fly-cutter, the bar being supported 
by a bushing in the spindle of the machine. The front face 
and flange are next squared and turned off before the work is 
removed from the chuck. It was to shorten the time required 
and facilitate the operation of turning the brasses that the 
mandrel shown in Fig. 1 was designed. The shank was made 
to fit in the headstock; and as the mandrel is very rigid, it is 
not necessary to support it by the tailcenter; conse- 
quently, high speeds can be used and there is no danger of a 
center becoming heated. The brasses are placed on the 
mandrel with the end previously finished in the turret lathe 
against the finished face C. They are locked in place by four 
set-screws D. A C-clamp is placed on the outer end of the 
brasses and is left there until that end and flange are fin- 
ished. The cap EH is then placed over the outer end of the 
brasses and the clamp is removed. This cap is fastened to the 
mandrel by a bolt in the center. Set-screws are provided in 
holes B to aid in removing the cap, as it is made a snug fit 
over the work, to prevent the latter from spreading during 
the process of turning. The over-all measurements are taken 
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through the port-holes G, which are cut in the mandrel for this 
purpose. 


After the trial lot of brasses had been completed, the radius- 


and fillet-turning tool, shown in Fig. 2, was designed. This tool 
is held by a shank in the tailstock and with it the corners of 
the bore and flange are rounded with a greater degree of ac- 
curacy ,than is ordinarily obtained when the shape of these 
surfaces is left to the judgment of the workman. The cutters 
J are made of drill rod, and they may be adjusted by the screw 
H and locked by the screw J. Direct evidence as to the time- 
saving qualities of the foregoing method, was given when the 
cost clerk made inquiry about the shortness of the time listed 
on the daily time cards for the lot of work which was machined 
by these tools. 

Salem, Mass. 


JOHN F. WINCHESTER. 


LAPS AND POINTS ON LAPPING 


The laps which are shown in the accompanying illustration 
are excellent designs for both the outside and inside lapping 
of cylindrical, parts. Fig. 1 shows an inside lap with the 
arbor in place. The included angle of the taper of this arbor 
should be about 2 degrees; this is considered great enough 
for any kind of work. The lap proper, or the part that is in 
contact with the work, is made of bolt copper, and is shown 
in detail in Fig. 3. Cast iron and lead are sometimes used, 
but copper is the best metal for hardened work. The lap is 
split as shown, to allow it to expand as it becomes worn. The 
length of the lap should be somewhat greater than the length 
of the hole to be operated on, and the thickness B should not 
be more than 1/6 or less than 1/8 of the diameter of the work. 
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Laps for Inside and Outside Work 


When making these laps, especially small ones, a hardened 
swedging plug, (Fig. 2) that is ground to the same taper as 
the arbor, can be used to advantage for tapering the hole 
through the lap before it is turned and slotted. If in the 
operation of lapping, the hole becomes “‘bell-mouthed,”’ that 
is, enlarged at the ends, this is caused by the introduction of 
sharp emery from time to time as the hole is being lapped. 
To obviate this, the lap should be cleaned of all loose emery 
and expanded by driving the arbor farther into it. The hole 
is then dry lapped by using only the emery that sticks or is 
charged in the lap. This process must be repeated occasion- 
ally until the proper size is obtained. If the operator is care- 
ful to see that the emery used is not too coarse, and the lap 
is kept expanded to fit the work at all times, the result will 
be a perfectly straight hole. It takes considerable practice 
before one can use a lap and keep it from getting lumpy. If 
this occurs, the high spots must be removed with a file, and 
the lap kept a close fit to the work. The work should always 
be finished to size with the lap dry and well fitted to it. 

Fig. 4 shows an outside lap. The proportions of the lap 
proper should be the same as were given for inside laps. The 
same method of procedure described for inside work should 
also be followed, viz., the lap must be freed from oil and loose 
emery from time to time as the work progresses. The pointed 
screw C keeps the lap from slipping out of place, and the 
adjusting screws D compress it to fit the work. A handle H 
should be used on all laps of large size, as it will be found 
much more convenient than a lathe dog, which some work- 

_men use for moving the lap. Fig. 5 illustrates an outside lap 
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and holder for small work, say less than 1% inch in diameter. 

Laps of this size are not provided with a handle, but are 

knurled on the outside as shown. F. P. Crossy. 
Chicago, Ill. 


PNEUMATIC FLUE WELDER 


An inexpensive flue-welding device that was designed to 
handle a large repair job that camé in unexpectedly is shown 
in the accompanying illustration. It consists of a mandrel A, 


which is attached to a cast iron block B, and a pneumatic ham- 
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Inexpensive Tool for Flue Welding 


mer (equipped with a swage), which is mounted on a lever 0. 


As the illustration shows, this arm is fulerumed to a bracket _ 


on the mandrel and is spring supported. The ends of the long 


pieces were first scarfed by lowering the back end of the tube 


until it was about six inches below the level of the man- tt 


drel. 
inch, 


This gave a taper of approximately 14 inch to the 


on one end so that they could be drawn to a feather edge. 
This was also done under the pneumatic hammer. 
the flues were scarfed and the short ends made ready for 


welding, the horse upon which the outer ends of the flues — 
had rested, was raised to bring the work level with the man- — 


drel. All short pieces were then put on the flues while hot 
so they would shrink tightly in place, thus insuring a good 


clean weld by preventing any dirt from getting between _ 
After all flues were treated in 


the surfaces to be welded. 


After all the long pieces were scarfed, short pieces a 
about 8 inches long were placed in the furnace and heated 


After all 


this way the furnace was cleaned, and the welding done at a — 


speed which would make many of the costly flue-welding 


machines hustle to keep up with. T. O. MARTIN. 


Jackson, Tenn. 


COUNTERBORES WITH REMOVABLE PILOTS 
By making a counterbore with a removable taper-shank 


pilot the value and efficiency of the tool is increased fully 
100 per cent. Once in a great while a toolmaker is found who 


makes them this way, but it is not the general practice. The | 
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Counterbore equipped with Removable Interchangeable Pilot 


illustration shows very plainly the design we use, excepting 4 


for very small sizes. A hole drilled at right angles to, and 


at the end of the taper, makes the removal of the pilot easy by ' 


inserting a drift. Standard taper pin reamers are generally 


used for reaming the pilot seats, thereby making the different q 


pilots interchangeable within certain limits. 


When the matter is carefully considered it is easily seen — 


that a great combination of sizes can be made with but a few 
counterbores and pilots. Then again, if a pilot breaks when 


being used (which very often happens with the solid va- 
riety), it is but a moment’s work to remove the broken part 
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and replace it with a new one. Last, but not least, is the 
convenience offered, when sharpening on a grinder, by remov- 
ing the pilot. The counterbore may be held in a taper collet, 
if it has a taper shank, or if straight, in a simple*form of 
chuck, fitted to the spindle of the grinder and made straight 
inside to fit the shank of the tool. The extra cost of the 
taper hole in the body and turning the pilot, is very slight 
when compared with the usefulness and long life of counter- 
bores made in this way. A. DANE. 
Buffalo, N. Y. 


SPACING AND OUTLINING PRICK-PUNCH 

By the use of the prick-punch shown in the accompanying 
illustration, the centers for holes to be drilled within any out- 
line can be located, no 
matter what the shape, 
without making extra 
lines for guiding the 
point of the punch. For 
example, if the central 
part of a die is to be 
drilled out with, say, a 
Y-inch drill, the drill 
spacer on the punch is 
set to 4 inch and the 
guide point to % inch 
full; then no matter what 
shape is followed the cen- 
ters will be 4 inch 
apart, and 1% inch from 
the line, or a distance 
equal to the radii of the 
holes to be drilled. This 
punch, which is 34% inches 
long, is made of 5/16-inch 
drillsrod. The end is 
drilled and tapped for a 
threaded center point 
made from No. 12 drill 
rod. Care should be 
taken to see that the 
threaded end bears 
against the bottom of the hole so that the shock of the ham- 
mer blow will come on the end of the pin and not on the 
threads, as would be the case if the point were not 
screwed home. The thread that is exposed is flattened on 
opposite sides so that the point can be tightened or re- 
moved with a pair of pliers or a small wrench. Several points 
can be made at once by threading a piece of drill rod and 
pointing and cutting off pieces to the required length while 
holding the rod in a chuck. These points should be hard- 
ened all over and drawn to a light straw color. Both the 
spacing and the guide points are made of No. 42 drill rod; 
they are hardened in oil and given a spring temper. These 
points slide through the body and are adjusted to any length 
desired. They are held in place by a small screw which is 
tapped through half of the punch body. The bow or crook in 
the wires is to give them sufficient spring to adjust them- 
selves. This is a laying-out tool, and is not intended for heavy 
work. For large drilling, it should be followed by a heavy 
punch to deepen the marks. WILLIAM A. PAINTER. 

Pittsburg, Pa. 
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Prick-punch with Spacing and 
Guide Points 


INSIDE CALIPER WITH INDICATOR 
ATTACHMENT 


An ordinary 6-inch inside caliper that has been changed 
somewhat in form to adapt it to precision work, is shown in 
Fig. 1. One of the legs of the caliper was hammered or upset 
to make it thick enough to be slotted for an indicator arm, 
and the other side was cut off to the correct length. This 
indicator or registering arm is 3144 inches long, and it has a 
travel of one inch at the point. It is 1/32 inch thick, and the 
graduated blade (shown more clearly in Fig. 2) is of the same 
thickness. The latter is recessed in the caliper leg and is 
fastened with two rivets. A travel of 0.025 inch on the cali- 
per end is equivalent to % inch travel on the graduated leg, 
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the pivot or axis multiplying twenty times. The working 
point A, Fig. 2, is made of drill rod and is hardened and 
rounded on the end. The smallest diameter of the point is 
0.050 inch and it projects about 0.065 inch when pushed out 
against its shoulder. Normally this working point is held 
against its shoulder by a flat spring B. In use, the caliper is 
adjusted until the pointer stands at zero or at the center of 
the graduation. As shown, the limit of travel is 0.025 inch 
in either direction which is sufficient for ordinary work. The 
caliper is set to the required size, for close fits, with a mi- 
crometer, and allowance is then made from the indicator. 
This tool is especially useful when boring, to test the truth 
or varations of the work or in making an allowance for driv- 
ing or running fits. The attachment is, so far as 1 know, 
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Fig. 1. Inside Caliper with 


Indicator 


Fig. 2, Detail of the Inside Caliper 
Indicator Attachment 
original, as I have never seen anything like it in use, or in 
catalogues. WILLIAM A. PAINTER. 
Pittsburg, Pa. 


SNAP-GAGE WITH TAPER TO ALLOW 
FOR FINISH 


A number of armature shafts had to be finished in the lathe 
after being first roughed out in a screw machine, and mi- 
crometers were being used for measuring them; but there 
were not aS many micrometers available as there were men 
on the job. Ring- 
gages were also 
used for the dif- 
ferent sizes of 
shafts, but the men 
got along much bet- 
ter when using 
the micrometers, as 
they had to allow 
for finishing with 
emery cloth, and 
they could make 
this allowance 
much easier with 
micrometers than 
with the ring-gages. A lot of snap-gages were then made, 
which helped us a great deal. They were just like a regular 
snap-gage, except, instead of grinding the jaws straight all 
the way, they were ground straight and then re-ground 0.005 
inch taper on one side, as indicated in the accompanying 
illustration, back within a short distance of the end. This 
left a short part of the gage jaw straight and the rest taper. 
The men using this style of gage soon became accustomed to 
it, and the allowances for filing and polishing were easily 
made. EDAD ese 
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Snap Gage with Tapered Jaw to allow 
for Finish 
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STAR HAND-WHEELS FOR JIGS 


An excellent design of hand-wheel for use on jigs, etc., is 
shown in the accompanying illustration. The dimensions for 
five different sizes of these hand-wheels are given in the table 
beneath the engraving. After five years’ experience, I have 
found that the particular style illustrated is well adapted to 
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all-around jig use. By having the castings solid, they may be 
tapped out for any size thread and used in place of nuts, or 
a plain hole may be drilled and the castings pinned to round 
stock. The long stem gives a good length of thread for wear 
and brings the hand-hold far enough from the jig to prevent 
the fingers and knuckles from striking it. The star design 
gives a good grip for the fingers, and, as the top is hollowed 
out, the palm of the hand forms a suction, thus giving a 
stronger hold. This type of wheel is also easy on the opera- 
tor’s hands, and it is cheaper to produce in quantities, and 
more powerful than knurled nuts, pins, thumb-screws, etc. 
This wheel adds to the appearance of a jig and it can be 
operated very fast. JIG AND TooL DESIGNER. 


AN INEXPENSIVE SET OF GAGES 


As our manager could not be persuaded that a set of gages 
would be a profitable investment, I decided to make a set; 
but this did not appear, at first, like an easy job, as there 
was only a pair of one- 
inch micrometers to 
measure with. How- 
ever, a highly satisfac- 
tory set of inside and 
outside gages, varying 
by % inch, was made. 
The inside gages have 
hardened ends, which 
may be replaced at any 
time at a cost of only a 
few cents. 

Cast iron rings for 
the outside gages were 
first roughed out to 
within 1/32 inch of 
their finished size. To 
make a two-inch inside 
gage, a piece of halt- 
inch round, cold rolled 
steel was first accu- 
rately finished to a 
length of exactly one 
inch. Two half-inch bushings, 3% inch long, were then turned 
on the, screw machine and reamed part way through, a 
shoulder being left at one end to retain the half-inch balls 
which were placed in the bushings, as shown in Fig. 1. 

Bicycle balls were used, and when tested they were found 
to be within 0.0001 inch of being accurate; therefore I was 
-gatisfied that the 2-inch gage was all right. In order to make 
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Figs. 1 and 2. Inside Gages made by using 
Bicycle Balls at the Ends 
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sure that the balls came up tight against the end of the rod, 
set-screws were put in the bushings and the rods spotted so 
that the point of the screw would draw the bushing and with 
it the Ball back against the rod. When this inside gage was 
finished the outside gage was bored to fit it. To make the 
2%-inch gage, one of the bushings from the 2-inch size was 
removed, and replaced with one a half inch longer, as shown 
in Fig. 2. In this longer bushing, two balls were placed, thus 
making it 2% inches in length. It was then used for turning 
the 2%-inch outside gage. The one-ball bushing was then re- 
placed and a drop of solder put on the set-screw to prevent 
its being tampered with. The 214-inch outside gage was next 
used as a master, and a rod was dressed down until with one 
ball at each end it fitted the 214-inch gage. This process was 
continued until a number of gages of different sizes had been 
made. S. A. McDOoNALp. 
Candiac, Canada. 


[If gages produced by the foregoing method are to be accu- 
rate, it will, of course, be necessary to have a’ good fit between 
the ball retaining sleeves and the central plug, and also be- 
tween the balls and the sleeves, so that the tightening of the 
set-screws will not cause the centers of the balls to be moved 
out of line.—EDpIToRr. | 


FIXTURE FOR PUNCH-HOLDERS 


A fixture designed for holding punch-holders on the face- 
plate, surface grinder, or miller, is illustrated herewith. In 
most shops the die-maker is compelled to use a substitute 
makeshift affair, which is merely a solid hub and flange with 
a hole bored and a set-screw in the side. The objectionable 
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Fixture for Holding Punch-holders of Various Sizes without marring them 


features of this “job-spoiler” are legion, the worst one perhaps 
being the abominable set-screw (or rather the point of it) 
which, when tightened, not only throws the work over on an 
angle, but, when set up hard (as is necessary when taking 
heavy cuts on the miller), leaves unsightly marks in the 
soft shank. 

The design submitted not only eliminates this annoyance, 
but it is preferable in every way. Obviously, it will take 
shanks a trifle over or under size as well as all standard 
sizes in use, the advantage of which should be apparent to 
any one caring to utilize the space that a half dozen or more 


of the other kind take up. As the illustration shows, the — 
The bolts A are a drive © 
fit in casting B and a sliding fit in casting C.. These bolts — 
should have the under edge of the head cut away on one side, — 
as shown ai D, so they will lock against the side of the casting — 


design of the fixture is very simple. 


and not turn when the nuts are set up. The fixture is fast- 
ened down in the usual way by T-bolts, holes # being for that 
purpose. 


If the fixture is to be used for very large shanks, 
these holes should be placed far enough back so as to allow — 
room for sliding jaw B. When so made, the fixture is ex- 
cellent for grinding sub-press tools, the plunger being removed » 
and held in the same manner as the punch shank. This fix- : 
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ture also makes an excellent inside angle-plate, it only being 
necessary to remove the sliding jaw. 

The more common way, perhaps, of making tools of this 
class is to have the projecting base turn the other way; 
but the advantage in having the foot turn in under the work, 
as shown, is that when used on a faceplate, it does not over- 
hang so much, thus doing away with much counterbalancing 
and allowing a smaller faceplate to be used. 


Frankford, Pa. Roy PLAIstTep. 


MICROMETER ATTACHMENTS FOR 
SETTING DIVIDERS 


One is sometimes confronted with the task of setting the 
dividers or trammels accurately when laying out work, such 
as jigs, dies, etc. If a vernier with facilities for setting the 
dividers is not available, the attachments shown applied to a 
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Thefway the Micrometer Attachments are used for Setting Dividers 


micrometer in the accompanying engraving will be found very 
useful, as the dividers can be set with them quite as accu- 
rately as when the vernier is used. This is, of course, assum- 
ing that the attachments are made accurately. 

As the illustration shows, these attachments consist of two 
sleeves S, one of which is fitted to the anvil of the micrometer 
and the other to the end of the spindle. An enlarged view of 
one of these sleeves is shown at A. A central hole a is drilled 
in the center of the sleeve so that it will be easy to see 
whether or not it is in contact with the anvil or spindle. 
Hither four or six slots are sawed in the flange to insure a 
snug fit, and the corner is cut away, as at b, so that the inner 
surface will have a good bearing against the spindle or anvil. 
A groove d is cut in the outside, exactly in line with the inner 
surface, and into this groove the divider points are inserted 
when they are being set. 

These sleeves are made in the following manner: A piece 
of tool steel about 1/16 inch larger in diameter than the anvil 
or spindle of the micrometer, is caught in the chuck and 
turned true on the outside, after which a central hole is drilled 
deep enough for the two sleeves. The end of the piece is then 
bored to a snug fit for the micrometer anvil or spindle, and a 
recess 6 is turned as shown in the sectional view at A. The 
first sleeve is then cut off, after which the second one is ma- 
chined in the same way. The cutting of the V-groove d is 
the next and the most important operation. In order to cut 
this groove exactly in line with the inner surface of the sleeve, 
a piece is first turned to the same diameter as the anvil or 
spindle. After the end of this piece is faced square, the lathe 
carriage and turning tool are left undisturbed. The sleeve is 
then inserted over the end of the turned rod. By the use of 
a flat center in the tailstock, this sleeve is held firmly against 
the squared end of the rod while the V-groove is turned, with 
the tool set just as it was after the finishing cut was taken 
over the end of the rod. A depth of about 0.005 inch is suffi- 
cient for this groove. Slots are next cut in the sleeves in four 
or six places so that they may be sprung into place. The 
Sleeves are then hardened and drawn to a blue color. 
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When turning the groove, and also when turning and facing 
the rod on which the sleeve is held, care should be taken to 
see that there is no lateral motion in the spindle of the lathe, 
as otherwise the tailstock center, when it is brought up 
against the work, will cause the groove to be out of alignment 
with the surface on the inside of the sleeve. L. E. KRAMER. 

Newark, N. J. 


SOLDERS FOR VARIOUS METALS 

Soldering is divided into two classes, namely, hard and soft 
soldering. Ordinarily soldering with a heated copper bit em- 
ploys “soft solders’—alloys of tin, lead, ete., which melt at 
comparatively low heats. The use of the blowpipe makes pos- 
sible the employment of “hard solders” which are alloys of 
silver, copper, zinc, etc., and melt at a very much higher 
temperature than the soft solders. The hard soldering of 
copper, iron, etc., is generally known as brazing, and the 
solder as spelter. It must be borne in mind that both soft 
and hard solders deteriorate with age, if kept for a long 
time in a damp atmosphere. For electrical work, ingredients 


SOFT AND HARD SOLDERS FOR VARIOUS METALS 


Soft Solder 
Metal 
tobe Soldered | Flux Other 
Tin ||| Lead | ~Con- 
stituents 
Zi*25 
Aluminimsan Stearin ROL tn cihte ASS 
| Pee 
Brass. eee q Chloride of zinc, 66 BAR aE eeee, ts 
Gunmetal rosin, or chloride 63 Bie ti. tae be 
Copper a2eaa tune - of ammonia | 60 ADEM liek tara. 
OB ase Tallow or rosin 83 YE mal eon 
Bloekstinsey se: Chloride of zinc 99 Laks Maes aaeame 
Tinned steel......| Chlor. of zinc or rosin| 64 SG seo ae ee 
Galvanized steel..|. Hydrochloric acid 58 BON ee nates ae 
LINC Hag pein tae | Hydrochloric acid 55 ABO eae sc 
Pawter. 35. oh Gallipoli oil 25 25 B*50 
Iron and steel....| Chloride of ammonia | 50 5 0) ell ee wees 
Gold: 3 sore Chloride of zinc 67 BON Leet 
Sil Vere. ee ee Chloride of zinc 67 SSNy i aes 
BISHIKt ae Chloride of zine 33 33 B 34 
*Z=zine A=aluminum P= phosphortin B= bismuth 
Hard Solder 
Metal 
to be Soldered Flux ais: | 
Copper] Zinc | Silver | Gold 
Brass; sOLtiey eee. Borax | 22 {tess decree | eatin 
Brass, hards....;., Borax | 45 BE ee 5 | es 
Coppertae: ate Borax eau 50 | Se the al Nw Ze 
Gold. Borax DYNA Henbaes Veortit 67 
Silver: tere ae Borax 20 LOM Orel, ese: 
Cast:irones 2.7 Cuprous oxide 55 Ae Aes ts aibeorte n 
Tron and steel.... Borax 64 LU eran ae oe 


such as mixtures of vaseline, rosin, glycerine and chloride 

of zinc are used as non-corrosive fluxes. The accompany- 

ing table gives the composition of both soft and hard 

solders that are suitable for various metals. A, EYLEs. 
Manchester, Eng. 


MACHINE CATALOGUE COVERS 

A common fault with machine catalogues is that while they 
state just how many accessories are provided, and that this 
part and that are casehardened, and the other is bronze- 
bushed, etc., they omit to say how the machines operate and 
how much work of a given kind they will turn out per hour. 
Further, some of them do not bear on the cover the maker’s 
name, or even that of the machine described. 

How shall I index a catalogue “The Truth about Thingum- 
mies” or ‘The People’s Verdict?” RoBeRT GRIMSHAW. 

Dresden, Germany. 

* * * 

Manufacturers interested in the International Exposition 
to be held at Turin, Italy, in 1911 can obtain further informa- 
tion relating to the exposition from the Italian Chamber of 
Commerce of New York, which has been appointed as the 
local committee for the United States. 
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HOW AND WHY 


A DEPARTMENT INTENDED TO CONTAIN CORRECT AN- 
SWERS TO PRACTICAL QUESTIONS OF 
GENERAL INTEREST 


Give details and name and address. The latter are for our own convenience 
and will not be published 


TINNING STEEL PANS 


G. S.—I have about 1,000 steel pans 12 inches long, 8 inches 
wide, 2 inches high, 1/64 inch thick, to tin. What is the 
easiest and cheapest method of obtaining a heavy tin coating? 
The pans are unpolished. 


A.—The question is referred to our readers for answer. It 
is desired that the responses refer to methods of tinning that 
are practicable to follow in a plant not equipped with tin dip- 
ping facilities. 


PROPORTIONS OF AUTOMOBILE PISTON RINGS 


H. B.—What are the proper proportions of automobile cylin- 
der piston rings? How do they compare with the proportions 
of gas-engine rings used by the leading gas-engine builders? 
How much smaller than the bore should a gas-engine piston 
be turned to secure the best results? We have found that the 
accepted proportions for steam engine cylinder rings make 
rings too stiff for gas-engine use. 

A.—These questions are submitted to the readers for dis- 
cussion. 


FINISH ON IRON CASTINGS 


BE. S. S—1. I have a few castings that I wish to paint and 
secure a glossy enamel finish. What is the best method to ob- 
tain this finish? Could it be done without baking on? Iwanta 
finish that will not crack and iose its gloss in a few weeks. 
2. Why do gray or streaked spots work through the oxidized 
finish on malleable iron castings? Is there any way to pre- 
vent it? The spots do not show on steel. Is it the fault of 
poor oxidizing? 

A.—These questions are referred to our readers for answer. 


HOW TO BEND TAPERED BRASS TUBES 


EK. P. D.—I would like to know the best method of bend- 
ing tapered tubes for automobile horns. The tubes are 9 
inches long, 1% inch and % inch diameter at the large and 
small ends, respectively. The tubes must be bent U-shape, the 
radius of the inside curve being 1144 inch. The metal is 
brass, 0.025 inch thick. 

A.—Thin brass tubes may be bent without crushing or 
wrinkling by first filing them with melted rosin or melted 
sulphur. The bending should be done over a hardwood 
former shaped to the are of the curve desired, but as a 
commercial process for bending tubes in large quantities 
this method is too slow. Descriptions of improved methods 
of bending tapered brass tubes are invited from our readers. 


HOW ARE COFFIN HANDLES MADE? 


R. S. B.—How is the coffin handle shown in the sketch 
made? It is of tin 0.013 inch thick, with seam lapped about 
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5/16, and soldered. The work shows very slight evidence of 
wrinkling, and if made in the press is a very good job. 


A.—The question is submitted to the readers of MAcHINERY 
for reply. A contribution describing the tools used for mak- 
ing this or similar pieces will be acceptable. 


TO OBTAIN THE HEIGHT OF A SEGMENT WHEN 
THE AREA IS GIVEN 


J. W. H.—How is the height of a segment found that con- 
tains one-third the area of a circle 4 inches diameter? 


A.—Although the calculation of the area of a segment is 
comparatively simple, using the approximate formula 
4h? D 
A=—.,, | —— 0.608 
3 h 
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the converse proposition is more difficult, as there is no simple 
formula for finding the height or the chord of a segment 
when the area and diameter of the circle are given. Recourse 
must be made to tables of segment areas found in engineers’ 
hand-books. The procedure in this case is as follows: First 
.find the area of a segment that contains one-third the area 
of a circle having a diameter 1 inch. 1° X 0.7854 —=0.7854 
square inch; 0.7854 « 1/3 = 0.2618 square inch, area of seg- 
ment. 
of the middle ordinate to be 0.3675 inch. The height of the 
corresponding segment of a circle 4 inches diameter is 0.3675 
x 44 = 1.5000 inch, the required result. This is one of the 
several problems involving areas of segments, lengths of ellip- 
tic arcs, areas of zones, etc., that can be solved by ordinary 
mathematical processes only by reference to tables. 


A CLOCK WITHOUT WORKS? 


O. A. A.—What appears to be a most wonderful clock has 
recently come under my observation, and I would like to have 
the principle of its action explained. This clock is apparently 
without works, but it records the time accurately, and when 
the hands, which are easily moved in either direction, are 
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spun on their axes, they always come back to the correct posi- 
tion. The dial may also be whirled around, but even though 
the hands and the dial be set in motion simultaneously, they 
always come back to their correct relative positions. 


A.—This clock is an interesting mechanism, but we believe 
that it is comparatively simple in its construction. The idea 
has been used for years in the construction of jewelers’ clocks 
and other clocks where it is desired to attract attention. Us- 
flally the hands are made with large hubs in which the clock 
movements are located, and the hands are driven by the re- 
action of these movements against a counterweight within 
the hub. In the case of the clock referred to by our corres- 
pondent (see accompanying illustration), there are probably 
two movements for each hand, which are located in the ¢ylin- 
drical parts A and cause the rotation of the hand by reacting 
against counterweights. These counterweights W hang with 
their centers of gravity below the center of the clock mechan- 


ism, and as the hands are perfectly balanced, the action of the — 


works is transmitted through the reaction of the counter- 
weight to the hands, causing them to assume the hour and 
minute positions. Probably the action of the hands will be 
more easily understood if we assume that the weights W are 
being continually swung from their vertical position, to the 
‘right, thus shifting the hand’s center of gravity and causing 
it to revolve. The two movements in each hand run in uni- 
son, the set for the hour hand being geared to revolve once 
in twelve hours while the minute hand revolves once in an 
hour. As this construction makes connection with the fixed 
support unnecessary, the hands, when spun around on their 
axes, will always come back to the correct position which is 
determined by the relative positions of the counterweights to 
the hands in which they are suspended. The dial is easily 


Reference to a table of segments shows the height ~ 
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made to finally stop in the correct position after it has been 
spun around, by adding a little additional weight to the bot- 
tom, thus throwing it out of balance. 


‘ 
a 


MUTILATION OF U.S. COINS 


W. H.—In the December, 1906, number of MacuiInery W. L. 
McL. described the making of a pretty stick-pin by filing out 
the profile of the head on a dime. I would like to know if 
the law regarding the mutilation of coins would apply to this 
case. If I make a pin in this way am [I liable to prosecution? 


A.—tTechnically the making of a stick-pin from a United 
States coin in the manner described is a violation of section 
5459 of the revised statutes. Any defacement or mutilation 
‘of gold and silver coins short of complete destruction of the 
coin or change in shape which will make it impossible for it 
to circulate as money is, in the opinion of the chief law offi- 
cer of the treasury department, illegal. It is not likely that 
an individual who merely makes an ornament for himself or 
a friend in the manner described would be prosecuted, espe- 
cially if it were gold-plated afterwards, but anyone manu- 
facturing ornaments from mutilated coins probably would get 
into serious trouble. The chief of the Secret Service informs 
us that jewelers who make a practice of transforming gold 
and silver coins into articles of jewelry usually fit a band of 
like metal around the coin and make any necessary attach- 
ments to that band rather than to the coin itself. In this 
way the coin is preserved in perfect condition, and there is 
not even a technical violation of the statute. 


TO OBTAIN AN ANGLE BY COMBINING THE 
FEEDS OF A BORING MILL 


H. N. K.—To what angle must I set a boring mill head to 
turn a taper at an angle of 45 degrees with the base when 
using both feeds in combination. The cross-feed screw is four 
threads per inch or % inch feed for one turn of the handle, 
and the down feed is 3/16 inch for one turn of the handle. 
The pinions on the feed shafts have the same number of 
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Fig. 1 


teeth, and the ratio of feeds, therefore, is as 3/16 to 1/4. I 
would like to know if there is a method, table or formula for 
obtaining any desired angle with combined feeds. 


A.—The angle can be found graphically in the following 
construction Fig. 2: Draw the horizontal line AB to repre- 
sent the boring mill table and the line OC D at an angle of 45 
degrees, representing the angle to be produced. Now we re- 
quire to strike two arcs with radii in the proportion of 3/16 
to 1/4. To secure the desired accuracy, it is desirable to use 
longer radii, and we multiply 3/16 and 1/4 by, say, 32, giv- 
ing as results 6 and 8 inches. With the dividers set at 8 
inches, strike an are from D as a center intersecting AB at 
E. With £ as a center and with a radius of 6 inches, strike 
another are intersecting CD at F. Then F EG, the angle 
made with the yertical HG, is the required angle to which the 
head should be set. The angle measured with a protractor is 
25% degrees. The method of solving when D £ F is less than 
90 degrees is: 


H;:;xXsinEDF 
sin 2 EF D=——_ 
Vi 
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Angle FEG=(HFD+EDF) —90 
in which 
H;= horizontal feed, 
V;= vertical feed, 
EH D F =angle required on work, 
Ff H G=angle to which the head must be set to produce 
angle HD F, 


1/4 X 0.7071 


3/16 


The angle whose sine is 0.9428 is found in a table of sines 
to be 70 degrees 32 minutes. Angle H DF —45 degrees. Then 


ae a 6 


sin HF D= = 0.9428. 


” 
——> 4 FEED 
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Fig. 2 
angle G EH F = (70 degrees 32 minutes + 45 degrees) —90 de- 
grees = 25 degrees 32 minutes. The same methods may be 


used for finding the angles produced by combined vertical and 


horizontal planer feeds. 
* * * 


FORMULAS FOR CALCULATING A 
FRICTION DISK BRAKE* 


JOHN WILLt 


In the following article will be given a set of formulas for 
calculations relating to the well-known mechanical brake used 
on electric hoists. A diagrammatical sketch of such a brake is 
shown in Fig. 1. An example illustrating the use of the for- 
mulas given will also be worked out. 

The object of the brake shown is to permit the lowering of 
the load at a constant speed with the power reversed, and 
the holding of the load suspended when the current in the 
motor is shut off. When the load is lowered it rotates, by 
means of the drum and gearing, the flange D against the 
ratchet disk H; the flange D is mounted as a nut on the 
screw A; the flange C is keyed to the shaft as shown. The 
pawl engaging with the ratchet disk does not permit it to 
rotate when the load is lowered. As the ratchet disk thus is 
stationary, the work of the motor and of the lowered load must 
equal the work absorbed by the friction surfaces in the brake. 
When hoisting, the motor rotates the flange D against the nut 
FE so that then there is no pressure on the friction disks; the 
motor is thus free to hoist the load without any frictional re- 
sistance. 

The amount of opening between the friction disks should be 
as small as possible, and the number of teeth in the ratchet 
disk as great as possible, consistent with required strength. 
In this way excessive pressure on the ratchet teeth, due to 
the sudden dropping of the load when the current in the 
motor is shut off after hoisting, may be avoided. The drop of 
the load, of course, is proportional to the opening between the 
friction disks, and the amount the pawl allows the ratchet disk | 
to rotate before engaging a tooth and stopping it positively. 

The action of the load and the motor on the brake may be 
explained by a simple illustration. In Fig. 2 the bar A is 
shown resting on two wedges B between the walls C. The 
load P is a constant pressure acting downward on the bar A. 
This pressure, however, is not great enough to overcome the 
frictional resistance between the wedges B and the walls C. 
If an additional downward pressure P, is put on the wedges, 
so that the combined pressures P and P, equal or exceed the 
frictional resistance, then the bar and the wedges will slide 


* Answer to an inquiry in the How and Why department, Jan- 
uary, 1905. 
y+ Address: 180 South 11th St.. Newark, N. J. 
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downward as a whole. In the mechanical brake in Fig. 1 the 
load on the hook may be considered as the pressure P in Fig. 
2. The pressure P, may be assumed to be the effort exerted 
by the motor in order to lower the load. 

In the formulas following, the notation below will be used: 

EH =energy absorbed by friction disks in foot-pounds per 

minute, 

#,—= energy of the lowered load in foot-pounds, 

H,= energy of the motor in foot-pounds, 

€,— total efficiency of mechanism between load and flange 

JO ites ily, 

é€, = total efficiency of the mechanism between the motor 

and flange OC, Fig. 1. ~ 

7 =torque in inch-pounds on pinion F, 

r ==mean radius of screw in inches, 

r,= inside radius of friction disks in inches, 

r,—= outside radius of friction disks in inches, 

n =number of friction surfaces, 

N =—number of revolutions per minute of flanges C and D, 

A =area of each friction disk in square inches, ; 

W = total pressure in pounds on friction disk, 

f =coefficient of friction between the flanges and the fric- 

tion disks, 

P =1Jead of the screw in inches, 

@ =angle of repose of screw in degrees, 

a = helix angle of the thread of screw in degrees, 

y =number of thermal units of heat conducted away per 
square inch of bearing surface per minute; y may be consid- 
ered to be from 4 to 7, when the mechanism is exposed to a 
current of cold air and in intermittent service, and as equal to 
0.75 to 1 in tolerably cool places with intermittent service. 

When a sufficient number of quantities are known, energy 
absorbed by friction, the pressure on the disks and the lead P 
of the screw in the brake may be found by the following for- 
mulas: 


B= Be a8, ¢2 (1) 
r, — re 
EH = 0.349 n f W N ————_ (2) 
T, — Tr? 
T 
WwW = —_—___—_- (3) 
rtan (a+ ¢) 
P=27rrtan a (4) 
E 
SS (5) 
T7718 X2A 


[Formula (2) is based on the theoretical assumption that 


IMU 


FRICTION DISK 
FIBER 
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the mean radius at the end of which the resultant of the fric- 
tional forces may be considered as applied, equals 

2 rT —r? 

nee >< ee 

3 re —r? 
thus taking the radius to the center of gravity of the small 
trapezoids into which the annular ring may be supposed to be 
divided. Although this is correct both theoretically and prac- 
tically when the brake is new and the pressure distributed 
uniformly over the entire surface, the disk wears faster on 
the outside edges than on the inside, resulting ultimately in 
greater pressures at the inner edge, and it has been found 
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that a formula considering the mean radius as the arithmeti- 
cal mean between the outside and inside radii gives bette 
results for working conditions.—EDITOR. ] 
Example:—Assume that we have.the following data: At 230 
volts and a speed of 1,000 revolutions per minute, 25 amperes. 
are required for hoisting the load. At a speed of 1,500 revolu- 
tions per minute, 9 amperes are required for lowering the load.. 
The motor efficiency is 80 per cent, the drum is 12 inches in 
diameter, the drum gear ratio is 1 to 7, and the motor gear 
ratio is 6 to 1. The 
efficiency of each set 
of gearing is 90 per 
cent. The outside ra- 
dius of the friction 
disks is 7 inches, the 
inside radius 3 inches, 
and the mean radius 
of the screw, 114 inch. 
The number of fric- 
tion disks is 2, as 
shown in Fig. 1, the 
number of revolutions 
of the friction disks is 
1,500 + 6 = 250, the 
coefficient of friction 
between the flanges 
and the friction disks 
is 0.07, and the angle of repose of the screw, 8 degrees 30 min- 
utes. From this data we find that the maximum load of 2,200 
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pounds may be hoisted at a speed of 75 feet per minute and ; x 


lowered at a speed of 112.5 feet per minute, as follows: 
1,000. X12. 73:14 


= 75 (hoisting speed), 
6 Xela 2 
75 X 1.5—=112.5 (lowering speed), 
230 X -25-x< 44:2 x 80 x 90 «90 
 ——— = 2,200 pounds, nearly. 
CO >< LO0 <a) Oe 100 
We will now find the lead P of a screw which wil] give a 
lowering speed of 112.5 feet per minute with the given con- 
ditions. 
E, €,—= 2,200 X 0.90 * 112.5 = 222,750 foot-pounds. 
E, @.—== 230 * 9 X 44.2 x 0.90 X 0.80 = 65,900 foot-pounds. 
From formula (1): 
E=E,¢,+ E, €. = 222,750 + 65,900 = 288,650 foot-pounds. 
From formula (2): 
E 288,650 
WwW = —_——————— os = 
ri>—r? 0.349 X 2 X 0.07 X 250 X 7.9 
0.349 n f N ————— 
rT, — 7? 
3,000, approximately. 
From formula (3): 
T [(2,200 X 6) + 7] X 0.90 
tan (a + 6) = — S Ss _ = 0.458. 
Wr 3,000 X 1.25 
Hence, a + @= 24° 20’, and a= 24° 20’ — 8° 30’ = 15" 507 
From formula (4): 
P=2 X 3.14 & 1.25 < tan 15° 50’ = 2.23 inches: 
This gives a screw of practically 2144-inch lead. Ifa double 
thread is used the pitch will be 11 inch. 
From formula (5): 


288,650 
y = = 1.48, 
778 X 2 XK 125.6 
which would be satisfactory when the brake is well exposed 
to the air. 


The maximum allowable pressure per square inch on the ~ 


friction disks should be limited to 200 pounds. Jn the exam- 
ple above we find that the pressure. equals 


Ww 38,000 


Visor: 


= 24 pounds per square inch, approximately. 


* * * 


Don’t start a piece of work until you have measured and on 


examined the stock toi see if it is correct for size and kind. 


NEW MACHINERY AND TOOLS 


A MONTHLY RECORD OF APPLIANCES FOR THE MACHINE SHOP 


MILWAUKEE PLAIN MILLING MACHINE 


In the department of New Machinery and Tools in the Au- 
gust, 1908, issue of MAcHINERY was described the No. 3B Mil- 
waukee universal milling machine, made by the Kearney & 
-Trecker Co., of Milwaukee, Wis. The same general lines of 
design followed in that machine have now been applied by the 
makers to their plain milling machine, which is here described 
and illustrated, with the changes permitted by the absence of 
the swivel carriage for the table. In connection with this 
plain design of machine, we are able to show a number of de- 
tails of the very interesting driving and feed mechanism em- 
ployed. ; 

The main features of this line of machines are the geared 
feed and speed changes, the 
provision for continuous lu- 
brication from an oil reser- 
voir, and the permanent 
arrangements incorporated 
in the machine for supplying 
lard oil or other compound 
to the cutting edges of the 
mill. In connection with 
the first point, it will be re- 
membered that the makers 
_ of this machine built it with 
geared drive only, their con- 
fidence in this construction 
being such that they have 
entirely abandoned the cone 
pulley, and do not employ it 
in any size or style of their 
products. 


Structural Features 

Rigidity in the framework 
is a fundamental require- 
ment for an accurate and 
productive tool. In this ma- 
' chine the column is cast in 
one piece, with strong inter- 
_hal ribs. It has a box sec- 
tion, with as few and as 
small openings as possible, 
and it increases in depth 
as it extends downward tow- 
ard the pan-shaped base. 
This latter is sufficiently 
high to leave room for heavy ribbing, which makes masonry 
and cement foundations unnecessary where the floor is strong 
enough to carry the load. The sliding surfaces for the knee 
extend clear to the top of the column around the spindle box, 
thus giving the needed additional metal at this point. The 
upward extension of the slide serves also as a convenient 
means of fastening the various attachments, which thus be- 
come practically an integral part of the machine, and capable 
of very severe service. 

The knee is of the enclosed box form, with as few openings 
as possible, none being permitted in the upper surface. This 
is important as it obviates all danger of the closing together 
of the surfaces under the strain of clamping the saddle. It 
also obviates the necessity of a sliding cover to keep chips 
out of the knee mechanism. A long bearing is provided for the 
knee on the column, extending up above the saddle bearing. 

The over-arm is a solid steel bar, located with great accu- 
racy parallel to the spindle. The arbor supports are firmly 
clamped to this. The arm braces have been especially de- 
signed with regard to convenience in handling, there being 

ho single piece too heavy for one man to adjust with ease. 
Throughout the structural design metal has been added with 
the single purpose of securing strength and ridigity; it has 
not been placed here and there in a haphazard way, merely 
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Fig. 1. Milwaukee No. 2B Plain Milling Machine, with Geared Drive and Feed 


for the purpose of getting a high total weight for selling pur- 
poses. 
Spindle Driving Mechanism 


The arrangement of the drive is best shown in the vertical 
section through the column, Fig. 2, in connection with the 
small details in Figs. 3 and 5. The driving pulley A runs at 
constant speed in one direction, there being no necessity for 
cone pulleys or a reverse clutch in the countershaft. The 
shaft on which it is mounted carries an integral pinion mesh- 
ing with gear B, which is loose on the shaft above it. The 
hub of this gear carries a steel jaw clutch engaging a similar 
clutéh on the face of gear C, which is keyed to the shaft. B 
is shifted longitudinally to engage or disengage the clutch 
connection by means of the 
vertical hand lever shown 
on the left side of the column 
in Fig. 1. Gear C meshes 
with D, which, in turn, may . 
be connected with constant 
speed shaft H, either di- 
rectly or through the me- 
dium of idler gears F. The 
shifting of pinion @G by 
handle H governs this con- 
nection, and thus reverses 
the spindle. 

In transmitting the mo- 
tion from shaft # to J, six 
changes of speed are pro- 
vided for by an interesting 
modification of the tumbler 
gear type of speed change 
mechanism. In this case a 
compound tumbler gear K 
having three steps, is used 
as shown. This meshes 
with the keyed sliding gear 
L on shaft #, and is carried 
by the swinging frame M. 
Either one of the three steps 
of gear K can be made to 
engage with either of gears 
N or O on shaft J, thus giv- 
ing the six changes of speed. 

The solid support given to 
the sliding gear K should be 
noted. It revolves on a hardened steel stud, firmly fastened in 
the steel frame. This latter is securely supported on both 
sides of the tumbler—on one side by shaft H which is, for this 
purpose, made much larger than would otherwise be re- 
quired; and on the other side by the teeth of the long pinion 
P. This latter is rocked by handle Q to raise or lower the 
tumblers into proper position to mesh with the gear N or 0. 
The shifting of the tumbler lengthwise is effected by the lower 
swinging handle on the front of the frame in Fig. 1, operat- 
ing through the segmental gear and rack shown at R in Fig. 4. 

Three additional changes of speed are effected by sliding 
gear S, which may be shifted to the rear so that its small 
diameter engages with gear O, or it may be set in a central 
position where its larger diameter, as shown in Fig. 2, en- 
gages gear N on shaft J. Moving it still further to the right 
clutches it, by means of the driving pin shown, to the large 
gear 7’, which runs loosely on the spindle, driven by a pinion 
on shaft J. Eighteen changes of speed are thus provided for 
through a mechanism which is strong and direct. 

The feed change mechanism is identical in principle with 
that provided for the spindle changes. Twelve rates of feed 
are provided for, controlled by convenient levers and indicated 
by an indexing plate. The feed is driven directly from the 
shaft on which gear D is mounted, so that it is driven at a 
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constant rate, giving definite feeds in inches per minute. This 
construction has become standard for efficient milling machine 
design, since it permits all the feed changes to be prac- 
tically applicable to any speed, and thus allows a greater 
number of effective changes for the whole range of speeds, 
from that required for small mills on soft metals, down to the 
heaviest work the machine is capable of. 

In any geared feed and speed mechanism the efficiency and 
durability of the gearing, bearings, etc., is largely dependent 
on the care with which they are lubricated. In this machine 
a reservoir of machine oil is provided from which a stream is 
kept constantly flowing whenever the driving pulley is in 
motion, over all the gears and into all the journals. These 
journals are provided with oil grooves open at the ends to per- 
mit a constant and rapid flow, thus keeping them constantly 
cool and flushed of foreign matter. This point in the design 


of these machines is so well known that it is not necessary 

to expatiate on it further. 
For holding the: spindle in inserting or removing cutters, 

etc., or for using fly cutters, a stop is provided which engages 


Fig. 2. Section through Column, showing Spindle Drive 


the teeth of large gear 7. This engagement extends over sev- 
eral of the teeth, which it fits accurately. It thus holds the 
spindle without play and without danger of breakage. For 
turning the spindle through small fractions of a revolution, a 
handwheel is provided at the rear end of shaft J as shown. 
This makes possible more delicate adjustment than can be 
obtained even on the belt-driven machine. A knock-out for 
arbors and taper shank mills is permanently mounted in the 
machine. Large face mills are driven by a key and keyway 
set into the front face of the spindle. They are clamped in 
place by four screws passing through the mill into the spindle 
flange. This arrangement is preferable to the thread usually 
provided for the purpose, since this thread, if too fine, per- 
mits the cutters to jam in place under the strain of a heavy 
cut, and makes it difficult to remove them; while, if the lead 
be made steeper, there is a constant tendency to work loose. 


Details of the Feed Control 

Another detail of the machine is seen in Fig. 4, which shows 
a vertical section through the knee, exposing the mechanism 
by which the table cross and vertical feeds are interlocked 
with each other so that no two can be engaged simultaneously. 
The telescopic shaft from the feed box leads to gear U, from 
which, through the intermediate gearing and clutch shown, 
the motion is transmitted to gear V. The clutch W serves to 
reverse the feed for movements in all directions. 
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Gear V gives movement to any one of three shafts, X, Y and 
4. X is for the table feed, Y for the cross-feed and Z for the 
vertical movement. As shown in the engraving, with lever 
A, in the central position, clutch X is engaged, and conse- 
quently the table feed gearing is in motion. Whether the 
feed is in actual operation or not depends, of course, on 
whether the feed handle at the front of the table is thrown in. 
Now in order to have the plunger of lever A, enter the hole 
provided for it in the central position, it must pass through 
a hole in lever B, which must consequently also be in its cen- 
tral position. B, controls the clutches at Y and Z, respec- 
tively, which thus are-always disengaged whenever the clutch 
at X is thrown in. 

Lever B, and the clutches with which it is connected are 
operated by a lever at the front of the saddle, which thus 


Fig. 4. Interlocking Feed Control in Knee 


serves to throw in or out the vertical and cross movements, 
respectively. Since these movements are locked, as explained, 
when the table feed is engaged, it is necessary. before using 
either of them to disengage that feed. This is done by throw- 
ing lever A, to either one side or the other (depending on 
whether cross or vertical movement is desired) and locking 
it in this position. Lever B, and the clutches with which it is 
engaged are thus free to swing from the central or off posi- 
tion to one side or the other under the influence of the lever 
at the front of the saddle. It is thus possible to use this lever 
for throwing in or out either the vertical or the cross feed, 
depending on which side of the center lever A, is located. 
Fig. 2 shows the two sets of oil reservoirs and pumps sup- 
plied. The pump in the double front compartment forces 4 
constant supply of cooling fluid over the cutters through 
piping regularly provided. Chip channels are formed in the 
table and a jointed pipe drain connection leads the lubricant 


back into the settling chamber again, so that a constant ; 
stream is provided to cool the cutters. This gives better fin- 


ish, allows heavier cuts, and prolongs the life of the cutting 
edges of the tools. This useful provision is regularly fur- 
nished and does not have to be specially specified. 


General Design 
It will be seen that these machines are designed with the 
idea of providing for ample spindle power, for rigidity suffi- 
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ecient to permit the highest output of any cutter that may be 
used, and for the accuracy required for interchangeable manu- 
facturing. The convenience of the changes also adds highly 
to the productive capacity. Besides the universal type pre- 
viously illustrated and the plain machine here described, the 
builders furnish this tool in a simplified form which they call 
their manufacturing machine. This retains the same features 
of feed and speed change and the same general construction 
throughout, but has a simpler feed mechanism in the knee and 
saddle, the power feed being applied only to the longitudinal 
table movement. : 

The bracket on which the constant speed driving pulley A 
in Fig. 2 is mounted is interchangeable with two other styles, 
so that any machine may be fitted up as required by the cus- 
tomer. One of these alternative forms gives a right angle 
constant speed pulley drive, for use where the line shaft and 
floor arrangements make this style preferable. The third 
style of bracket provides for the mounting of a constant-speed 
motor of any standard commercial type. It should preferably 
be of 5 horsepower, and capable of carrying 50 per cent over- 
1oad for an hour without danger. The three systems of drive 
can be interchanged with each other at any time, without 
special preparation or changes in the machine. 

The following dimensions refer to the No. 2B plain milling 


Fig. 5. Design of Tumbler Gearing for Spindle Drive 


machine. The driving pulley is 16 inches in diameter for the 
414-inch table belt, and runs at 300 revolutions per minute. 
The spindle is of forged crucible steel, running in bronze bear- 
ings, adjustable for wear; it has a No. 11 Brown & Sharpe 
taper hole. Eighteen spindle speeds are provided in geomet- 
rical progression, ranging from 15 to 360 revolutions per min- 
ute with a maximum gearing ratio of 20 to 1. The twelve 
feeds range from 1% to 60 inches per minute. The table has a 
working surface of 47 by 12 inches with three T-slots. A 
plain vise and all necessary wrenches are furnished with the 
machine. The net weight is about 3,900 pounds. 


FUNK MACHINE CO.’S POSITIVE PRESSURE 
. BLOWER 


An interesting type of rotary blower has just been brought 
out by the Funk Machine Co., 23-27 City Hall Place, New York. 
This firm, which manufactures printing and book-binding ma- 
chinery, designed this blower for use in connection with a 
feeding machine. When the blower was tested, it proved so 
efficient that it was decided to place it on the market. An 
exterior view of the blower is shown in Fig. 1, while Fig. 2 
Shows the interior mechanism which consists of only a suc- 
tion and discharge valve, and a piston with the two impeller 
blades. The valves which are closely fitted between the outer 
cylinder and the piston or central drum, are driven from the 
main shaft by gearing, as indicated in Fig. 1. This gearing 
is so proportioned that each valve makes two revolutions to 
one of the main shaft. The valves are crescent shaped in 
cross-section, and have solid disks on each end. Each valve 
fis so set in relation to the impeller blades that the crescent- 
Shaped part, which extends the width of the cylinder, rolls 
ever the end of each blade as it passes. The impellers may 
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be rotated in either direction, as a change in the direction of 
their movement simply causes a corresponding change in the 
position of the suction and discharge outlefs. 

If we assume that the piston, when viewed from the side 
shown in Fig. 2, is given a counter clockwise movement, the ac- 
tion of the blower would be as follows: As one blade passes the 
lower, and what in this case would be the suction opening, the 
air is drawn in back of it, the valve just above this opening 
being closed. As this blade moves around toward the top of 


Fig. 1. Rotary Blower built by the Funk Machine Co, 


the cylinder, this air is forced out through the discharge port 
by the following blade, as the space between the piston and 
cylinder is closed by the upper or discharge valve. When a 
blade is passing the discharge valve, the suction valve is 
closed, and remains so until the discharge valve has again 
moved around sufficiently to seal the space between the cylin- 
der and the central drum or piston. 

The impeller blades are of steel, and are firmly attached to 
the piston. Neither the blades nor the piston bear against 
the cylinder, but they are made with as little clearance as 
possible in order to reduce the friction to a minimum. An 
important point in the construction of this machine is that the 
friction remains practically constant as the discharge pressure 
increases. The valves are of bronze, as are also the pinions 


Fig. 2. Interior View of the Rotary Blower 


by which they are driven. All bearings are self-oiling, and 
there are no parts that are likely to become deranged. These 
machines are built, at present, in three sizes, designated as 
Nos. 1, 2 and 3. The makers state that during a test run the 
smallest size delivered 45 cubic feet of air per minute, and 
maintained a pressure of 2 pounds against five openings 4 
inch in diameter, with a power consumption of 4/10 horse- 
power. The capacities of the two larger sizes are two and 
three times that of the smallest size, respectively. Obviously, 
this blower may be used either for exhausting or compress- 
ing air, or for both purposes simultaneously. 
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NEW LINE OF KELLY CRANK SHAPERS 


A new line of crank shapers is now being manufactured by 
the R. A. Kelly Co., Xenia, O. In designing these shapers, 
one size of which we illustrate herewith, the company gave 
special attention to the proper distribution of the metal in 
order to have a machine with sufficient strength to resist the 
greatest working strains that are likely to be imposed on it 
by the use of high-speed steel. The question of strength in 
this connection, has not alone been considered, as the driving 
mechanism for each size is so proportioned as to give the 
greatest output within the limits of high-speed steel tools. 
This has been accomplished by using wide-faced, accurately- 


Fig. 1. New Design of Kelly Crank Shaper 


cut gears, and employing high gear ratios, ranging from 24 
to 1 to 33.2 to 1 in the 16- and 26-inch machines, respectively. 

The arrangement of the driving mechanism is illustrated 
in Fig. 2. The drive is transmitted from a 4-step cone-pulley 
to the bull-wheel through either of two trains of gears, de- 
pending on the speed desired. By shifting the double-ended 
pinion A, which is free to slide on the driving shaft, to either 
of its extreme positions one of these trains is brought into 
action. The position of pinion A is changed by the vertical 
lever seen just back of the cross-rail in Fig. 1. It will be seen 
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Fig. 2. Detail of the Driving Mechanism 


then that the four cutting speeds obtainable from the four 
steps of the cone-pulley, may be doubled by this arrangement 
of back gears, giving eight speeds in all. The machine may, 
of course, be stopped by shifting the driving pinion to its 
neutral position between the gears with which it meshes. 
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The bases of these machines are very heavy, and are pro — 
vided with internal ribs giving them great rigidity. The table, 
which is of box form, is rigidly supported at its outer end : 
as the engraving indicates. All the bearings in the column i 
are cast integral with it, and those on the larger machines © 
are bored and bushed with Lumen metal. These bearings are — 
of ample length, and all are provided with oil pockets that — 
will hold enough lubricant for one week’s steady work. Al} — 
of the machines have power elevating screws which are so — 
arranged that they can be used as a power down feed on a 
great deal of work that is ordinarily done on a shaper. Hach 
screw is of the telescoping type, thus making it unnecessary a 
to bore clearance holes in the floor. The stroke of the ram 
can be changed while the machine is in motion or at rest, 
and a suitable scale indicates what the stroke is. A study of — 
the machine illustrated, indicates that considerable thought — 
has been given in the design, to the convenience of the opera- 
tor. This is, of course, an important feature, as the efficiency — 
of a tool of this kind, which is usually employed on a great i 
variety of work, depends largely on the ease and convenience ~ 
with which various changes, incident to the operation of the 
machine, can be made. Any of these machines will be arranged 
for electric drive if desired. The makers are also prepared — 
to furnish any shaper attachments such as index centers, con- * 
cave attachment, moldmakers’ vise, etc., which may be wanted. 


WILLIAMSON UNIVERSAL MACHINE TABLE 


A new style of universal drill press table or angle-plate is 
now being made by the Williamson Vise Co., Bradford, Pa. — 
Formerly the shank of this table was clamped to the table-arm : 
of the drill press, the regular table being removed. The new 
design, which is illustrated herewith, is provided with an ine q 
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Views illustrating the Movements of the Williamson Universal Table 4 
dependent base which makes special changes, incident to its” 
use, unnecessary. This table may be supported either on the 
regular platen, or on the machine base for large and heavy 
work. As the engraving indicates, the table may either be 
rotated in a horizontal plane or swung about its bearing to 
any desired position from, the hcrizontal to the vertical. The 
angle for any position is indicated by suitable graduations. 
These tables are made in six different sizes: The platen of 
the smallest is six inches square, and its height, when in a 
horizontal position, is eight inches. The corresponding dimen-_ 
sions of the largest size are 30 and 41 inches, respectively. 4 
The usefulness of such a tool in a shop is so obvious that fur- 
ther comment is unnecessary. 
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SPRINGFIELD 36-INCH MOTOR-DRIVEN LATHE 


Among the firms to recognize the superiority of the electric 
drive for machine tools, may be mentioned the Springfield - 
Machine Tool Co., 631 Southern Ave., Springfield, O. This" 
firm has given particular attention to the design and arrange 

ment of the electrically-driven engine lathes which it manu- 
factures. One of the heavy lathes built by this company, 
which has recently been equipped with a motor-drive, is illus- 
trated herewith. This machine has a swing of 37 inches over 
the bed and 24 inches over the carriage. The driving motor 
is of 71%4 horsepower and it has a speed range varying between 
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riage and automatically stops off at certain points. This in- 
sures a longer life to the lead-screw and more accurate work 
from the machine. The lathe is equipped with power feeds 
for either longitudinal or cross movements, and, in addition, 
there is also power feed for angular positions of the compound 
rest. A dial in front of the headstock is so arranged as to 
give three changes of feed for screw cutting. There are also 
two intermediate positions in which the lead-screw remains 
stationary. This dial, together with a few change-gears, gives 
all the necessary changes ordinarily required for feeding or 
screw cutting on a lathe of this size. 


600 and 1,200 revolutions per minute. Special attention has 
been given to the design of the headstock, which is completely 
enclosed and of symmetrical proportions. This enclosed type 
of headstock not only lessens the danger of accident, but 
greatly adds to the massiveness and strength of this part. 
The driving mechanism is provided with gears having wide 
faces, and is strongly constructed throughout. There are six 
mechanical changes of speed, which, together with the changes 
obtained from the motor, give all the necessary speeds re- 
quired for a lathe of this size. ; 

A sectional view of the headstock is shown in Fig. 2. The 
drive from the motor shaft is through a rawhide pinion 
that is shown directly back of the gear with which it meshes. 
This driven gear is keyed to a shaft which may properly be 
called the countershaft. On this countershaft there are three 


ALTERNATING-CURRENT PORTABLE DRILL 


The direct-current type of breast drill which has been manu- 
factured for some time by the General Electric Co., Schenec- 
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Heavy Motor-driven Lathe built by the Springfield Machine Tool Co. 
tady, N. Y., has worked so satisfactorily that the company has 


Fig. 1. 


sliding gears which are tied together as one unit. These are 


brought into engagement with corresponding gears on the 
lathe spindle by means of the handle shown in the end eleva- 
tion. By engaging first one and then the other of these 
gears three variations or mechanical changes of speed are 
obtained. These three changes are doubled by the use of 
back gears as in the ordinary lathe. The controller of the 
motor is mounted on the right side of the carriage, so that 
while it is convenient for the workman, it is not located so as 


now placed on the market a drill designed for an alternating 
current. This tool, which is illustrated herewith, while pos- 
sessing the ruggedness of design required to withstand the 
hard usage incidental to its service, is constructed as lightly 
as possible, the weight being only 21 pounds. Lightness, of 
course, is a desirable feature in a tool of this kind. An indi- 
cating control switch for starting and stopping the motor, is 
located conveniently near the right handle so that it can be 
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Fig. 2. View of the Headstock of the Springfield Motor-driven Lathe showing Motor and Speed Change Mechanism 


operated by the right hand without releasing the hole on the 
handle. This feature makes the control of the apparatus so 
simple that the entire attention may be given to the operation 
of the drill. This machine is equipped with a Jacobs chuck 
which will take drills up to and including % inch in diam- 
eter. Two knurled side handles anda breastplate, provide 
ample means for holding the tool securely in any position. 
Hand holes are provided which furnish a means of easy access 
to the commutator and brushes for inspection or repairs, when 


to interfere with the operation of the lathe. As the illustra- 
tion shows, this controller is:connected through bevel gears to 
a splined rod extending the length of the bed, which transmits 
the movement to the starting box. This method of operating 
the motor from the carriage has proved so satisfactory that 
all the motor-driven lathes made by this company are so 
arranged. This lathe is adapted to cut threads ranging from 
1/16 inch to 4 inches pitch. The lead-screw is prevented from 
sagging by a support which travels on the bed with the car- 
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necessary. The drill is shown in the accompanying illustra- 
tion with these hand hole covers removed. An idea of the 
capacity and adaptability of this tool may be had from the 
following approximate data: A hole three-cighths-inch in diam- 
eter and one inch deep may be drilled in cast iron in 27 sec- 
onds, or in machine steel in 95 seconds. The machine will 


General Electric Co.’s New Drill for Alternating Current 


also satisfactorily operate a %4-inch wood bit. From these fig- 
ures it is evident that much time can often be saved by the 
employment of this tool, as it will render unnecessary the 
moving of heavy castings to the stationary drill for many of 
the minor drilling operations. This machine is designed for 
operating on either a 110- or 220-volt, 60-cycle circuit, to which 
it may be quickly connected by simply screwing an attached 
plug into a standard lamp socket. : 


BAND-SAW MACHINE FOR CUTTING METAL 


A band-saw that is intended for doing practically the same 
line of work in the machine shop as that which is ordinarily 
done by the power-driven hack-saw, is now being built by 
E. R. Klemm, 103 West Monroe St., Chicago, Ill. This machine, 
as the engraving shows, resembles somewhat in its design the 


Metal-working Band-saw with Gravity Feed 


band-saw of the wood-working shop. There are, however, a 
number of radical changes in its construction which were 
necessary to adapt it to the work for which it is intended. 
The frame of this saw, on which are mounted the band-saw 
wheels, is free to swing about a bearing at its lower end, and 
it is by this movement that the saw is fed into the work. The 
feed is by gravity acting on the weight seen suspended by a 
chain at the rear. This chain, after passing over the pulleys 
shown, is attached to the swinging frame which is thus pulled 
forward. It will be noticed that the band-saw wheels lie in 
a vertical plane that is inclined considerably to the back or 
locating strip on the table against which the work is clamped. 
These wheels are located in this way in order that long stock 
will not come into contact with the idle side of the saw blade. 
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Means are provided for changing the center-to-center distance 
of the band-saw wheels, to accommodate saws of different — 
lengths and for varying the tension. The machine is strongly — 
built, and it is provided with a large table equipped with a 
suitable vise for holding the stock. Practically any shape 
whether round, square or flat can be held securely and cut to 
any desired angle. The drive is through a shaft at the rear 


which has on its end a bevel pinion meshing with teeth cut 


on the lower band-saw wheel. Two disks, which are located 
a short distance above the table and on either side of the saw 
blade, deflect the latter so that it is square with the work. ~ 

The maker states that this saw cuts as squarely as any on 
the market, and also that it severs the stock with considerable — 
speed and with a low power consumption. ; 


BAIRD WIRE FORMING AND FERRULING 
MACHINE 


In Fig. 1 is shown an interesting machine made by the ~ 
Baird Machine Co., of Oakville, Conn., for the automatic pro- 
duction of pieces such as shown in Fig. 2. These pieces, 
which are bent in various shapes, have a ferrule around them, 


Fig. 1. Automatic Machine for Wire Bending and Ferruling 


usually over the closed joint, made from strip metal. Such — 
parts are used extensively for suspender loops, buckles, easel 
stands for photograph frames, etc. 

The machine is a combination of two mechanisms, one of — 
which performs the bending operations, while the other forms — 
the ferrule. The action is entirely automatic. The wire is 
received from the coil, is straightened, threaded, cut off and ‘ 
formed; and at the same time a strip of sheet metal is re- 
ceived from a reel, is cut off, formed and pressed in place 
around the work as shown in Fig. 2. The capacity for com- 
pletely ferruled work is from 60 to 80 per minute, according 
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Fig. 2. Character of Work produced 


to the size and shape. No further attention is required than 
that of keeping the machine supplied with strip metal and 
wire, and removing the finished product. 

This machine is built in various sizes and for various styles © 
of work. A high-grade of workmanship and construction is - 
employed throughout, liberal use being made of hardened and ~ 
ground tool steel for lining, tools, etc. All sliding surfaces are 


carefully scraped. Z 
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SPECIAL LE BLOND MILLING MACHINE 
FOR JIG BORING 


The milling machine is now generally used in the tool 
room for the purpose of drilling bushing holes in jigs and fix- 
tures, as well as for the machining of the various flat surfaces 
required in that work. The use of the miller is due to the 


a 


~ 


i : 
ok Soo) 


v cael 
rg ‘ 
es # 


Hy] 
3a 
= 


“tS 


Fig. 1. Miller provided with Vernier Gages and other Conveniences for Jig Boring 


convenient provision it offers for adjusting 
the work in two directions at right angles to 
the spindle, in the provision of a feed in 
line with the spindle, and in the rugged de- 
sign and accurate construction, which per- 
mit much finer results to be obtained than 
would be possible on the ordinary drill press, 
even though supplied with the required ad- 
justments. - 

The usual method of locating the holes 
for boring in the milling machine is by the 
use of ground bushings or “buttons,” located 
by accurate measurements in the positions 
where it is desired to bore the holes. The 
buttons thus located are, in turn, lined up 
with the spindle of the machine by means 
of indicating devices, and the holes are then 
bored to the required size. 

This button method is exceedingly accu- 
rate, but is correspondingly tedious. An- 
other method which has sometimes been 
adopted consists in fitting accurate scales 
with vernier attachments to the miller, so 
as to read the various movements directly 
without requiring the setting of jig bushings 
or buttons with special instruments. This 
greatly increases the rapidity with which 
such work may be done, but, in general, it 
has not given as good results as have been 
obtained by the button method. 

The R. K. Le Blond Machine Tool Co., 
4609 Eastern Ave., Cincinnati, O., has, how- 
ever, a special milling machine equipped with vernier scales, 
in which such care has been taken, both in design and con- 
struction as to insure close work. As a result the accuracy 
in jig and fixture work produced is high enough to meet all 
except what might be called extreme laboratory requirements, 
and this accuracy can evidently be obtained with a great sav- 
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ing of time and work for the toolmaker. 

The salient features shown by an inspection of Figs. 1 and 2 
are the heavy column and wide range of movement provided 
for the cross and table feeds, the special design of the auto- 
matic feed mechanism on the saddle, the increased stiffness 
of all the structural members and the modifled arrangement 

of the handles, to permit the workman to 
use them while in a convenient position in 
relation to the work. 

The spindle is unusually heavy. The 
front taper bearing is hardened and ground 
and runs in a close-grained cast iron box of 
special mixture. This insures a permanent 
bearing that will run indefinitely, showing 
no wear and requiring little attention. The 
rear journal is straight and runs in a 
bronze box fitted to a taper hole in the 

‘housing. This box is split and can be drawn 

into the taper to take up the wear on the 
rear journal. The end thrust of the spindle 
is taken by a hardened steel and a babbitt 
collar. An oil slot is milled in both boxes 
connecting with reservoirs in the column. 
These slots are filled with felt, through 
which the oil filters to the bearings. The 
arbor is driven by a clutch milled in the 
end of the spindle nose. An arbor bolt is 
provided which extends through the hollow 
spindle, and provides a convenient means 
of inserting and removing the arbors. 

The cone is three-stepped, the largest step 
being 13 inches in diameter for a 31-inch 
belt. The back gears are of the maker’s 
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double friction type, which, in addition to 
all the advantages of double back gears, 
provides a means for quickly stopping and 
starting the machine, a feature of equal 
value to the friction head on a chucking 
lathe. 
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Fig. 2. Side View, showing Arrangement of Adjusting Handwheels and Cranks 


The feed box, which is of unit construction, is driven di- 
rect from the spindle with spur gears, doing away with all 
bevels or chains, and thus reducing the friction of the feed 
mechanism. Sixteen changes of feed are obtained by a sys- 
tem of tumbler and sliding gears, with only two operating 
levers. These levers are close together, and their movement 
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is such that a direct reading index plate enables the oper- 
ator to tell at a glance the correct position for a given feed. 
The table feed is driven with a direct spur drive on the end 
of the saddle, instead of the usual construction of coming 
through the center of the knee and saddle, which further re- 
duces the frictional losses in the feed mechanism. The re- 
verse and trip for the table feed are operated by one lever, 
the mechanism being carried in a box on the end of the sad- 
dle. 
running idle on the screw or in the saddle. 

The table is unusually heavy, with arched ribbing to 
counteract the strains of bolting work on its surface. The 
‘pearing is taken on the outside of the dovetail and extends the 
full width of the table. Large oil pockets extend entirely 
‘around the table, and the oil is drained to each end, where 
it may be removed through cocks provided for that purpose. 
The table feed-screw is 13%, inch in diameter, of coarse pitch, 
and geared 2 to 1 on the quick return. The thrust is taken 
on ball bearings at the ends of the table, and the screw is 
therefore always maintained under tension, regardless of the 
direction of movement. 

The knee is made in box section, ribbed and braced trans- 
versely and laterally. The column bearing is extended up 
almost to the top of the table, which adds greatly to its 
rigidity. The saddle bearing is wider than the column bear- 
ing, giving support to the ends of the saddle. The cross feed 
screw is set in the center of the knee, overcoming all side 
strains and giving an easy movement. The saddle is of un- 
usual length, and is braced its entire length with arched 
ribs through which the table screw passes. The taper gib 
. for the table. bearing is made with a tongue to avoid any 
tendency to lift. The lower gib as well as the gib on the 
column bearing are made with two angles, adjustment being 
effected with fine thread screws. Locking screws with fixed 
handles are provided on both gibs, which draws them in like 
wedges, and these provide metal to metal contacts the entire 
length of the gibs. 

The machine has a longitudinal feed of 34 inches, a vertical 
feed of 20 inches and a cross feed of 18 inches. The unusual 
length of the cross movement is one of the chief advantages 
over an ordinary plain miller for boring jigs, as it permits 
the use of long boring bars for box jig work and for deep 
holes. In order to use the machine to the best advantage 
in boring, the cross feed is arranged in such a manner (see 
Fig. 2) that its movement can be controlled from the rear 
of the table—a position most convenient to the operator. This 
is accomplished by the introduction of the diagonal shaft 
through the knee which is connected to the cross feed screw 
at the front by means of bevel gears. : 

The longitudinal and vertical movements are fitted with 
vernier scales 24 inches in length, thus enabling the operator 
to lay off centers with extreme accuracy without the use of 
auxiliary measuring instruments. An interesting feature in 
connection with the completion of this machine was the test- 
ing of the accuracy of the screws. The vernier scales pro- 
vided an ideal condition for such a test, which showed the 
screws so accurate that the error was invisible to the naked 
eye in a length of twenty inches. 


MASSACHUSETTS FAN CO.’S “SQUIRREL 
CAGE” FAN 


The increased use of mechanical ventilation and the extent 
to which motors and steam turbines are now employed, has 
resulted in what is called the high-speed or multi-blade fan. 
This type, because of its high rotary speed, is, of course, for 
the same capacity, smaller than the older types, for, naturally, 
the higher speeds make possible a reduction in the wheel diam- 
eter; in fact, this diminution in diameter was necessary to 
keep the rim velocity within practical limits. One of the 
greatest losses of power in the operation of a fan, is in the 
creation of an inlet velocity that is entirely destroyed before 
the air is delivered. In order to decrease this velocity, the 
area of ‘he inlet is increased to as great an extent as the 
depth of blade will permit. It is well known that there is a 
very exact proportion existing between the volume of air de- 
jivered and the blade area of the wheel, and in order that the 
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proper blade area may be maintained, a reduction in the depth 
of the blade must be accompanied by an increase in the 
number. 

.By increasing the size of the inlet, using many shallow 
blades in place of a few deep ones, and increasing the rotary 
speed, a marked increase in the air delivered and a greater 
capacity in a given space has resulted. In fans of the older 
designs, commonly known as the “paddle-wheel” type, the 
blades were wide apart at the periphery and nearer together 
at the inner ends. With the blades arranged in this way, the 


greater density of air at the outer ends caused the formation — 


Fig. 1. Turbine-driven “Squirrel Cage” Fan built by the 


Massachusetts Fan Co. 


of eddies and pulsations which reduced the efficiency and 
caused noisy operation at high speed. In order to reduce the 
effect of eddies, multi-blade fans were designed so that the 
air would be subjected to blade action during the shortest 


period possible. To accomplish this, blades were made very — 


shallow. 


The Massachusetts Fan Co., of Watertown, Mass., employs 


in addition to the blades around the periphery of the blast- 
wheel or cage, a few long and tapering blades, which extend 
toward the center of the wheel. These blades may be seen in 
Fig. 2, which shows a view of the blast-wheel for a double inlet 
blower. The theory is that these extra blades work with a 
scooping action which gives the entering column of air a slow 
whirling motion and a rapid radial motion toward the shal- 


Fig. 2. Blast-wheel or Fan Runner of the 
Double Inlet Type 


low peripheral blades, thus increasing the efficiency of the ~ 


fan. Inasmuch as the centrifugal force acting on the enter- 


ing column of air varies with the speed, the angie of these — 


inner blades should be changed for different peripheral speeds. 


In order that fans working under different conditions will i 
have a maximum of efficiency, the company referred to has — 
developed three standard designs of the “squirrel-cage” type; — 


these are as follows: Type A for the low peripheral speeds 


which have been found to be best adapted for building work, 


and for certain conditions for high pressures when the fans 


may be driven by a direct-connected steam engine; type B for 


higher peripheral speeds such-as those of high-speed motors, 
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especially of the alternating current type; type C for very 
high speeds, as when driven by steam turbines. 

One of these squirrel-cage fans of the double-inlet type is 
shown in Fig. 1 directly attached to a steam turbine. 


SPECIAL WALTHAM BENCH LATHES 

The Waltham Machine Works, Newton & Cutter Sts., Wal- 
tham, Mass., has for many years manufactured a line of bench 
lathes which are used for general manufacturing and special 
work, where parts to be made are small or require great 
precision in workmanship. These lathes are regularly pro- 
vided with tailcenter, slide-rest, etc., and used in the same 
way as the largest size engine lathes in the machine shop. 

A number of special appliances are provided for them, how- 
ever, by means of which they may be converted into special 
machines. Some of these arrangements, of recent design, are 
herewith illustrated and described. 


Fig. 1. Precision Drilling, Turning and Cutting-off Lathe 


In Fig. 1 is shown a drilling, turning and cutting-off lathe, 
consisting of a plain head with a spring chuck, a double slide- 
rest and lever tailstock, mounted on a two pedestal bed. The 
movements of the various slides are controlled by lever, so 
that the action is very rapid. Stops are provided in all 
directions. The front toolpost on the cross-slide is mounted 
on a compound block which may be set to any desired angle, 
so that either cylindrical or taper surfaces may be turned 
and bored by the manipulation of the upper handle. 

Fig. 2 shows a shortened one-pedestal lathe bed on which 
is mounted a headstock 
and a grinding wheel 
slide. This machine is 
intended for grinding 
small short work, one 
end of which is held in 
a spring chuck, while 
the other is supported 
by a center in a bracket 
attached to the back 
side of the headstock. 
A grinding wheel is 
mounted on a traverse 
spindle in a swivel sup- 
port which may be set 
to any angle desired. 


Fig. 2. Special Grinding Lathe with Self- 
contained Measuring Indicator 

An indicator is 
shown, which is 
provided with a 
sapphire point 
bearing against the 
work. This records 
the diameter, so 
that it is not neces- 
sary to stop the 
spindle and take 
measurements for 
every piece, this 
being done only oc- 
casionally. 

The machine shown in Fig. 3 is a combination of a plain 
chuck headstock, a hand-rest and a three spindle “tumble” 
tailstock, mounted on a single pedestal bed. The center 
spindle of the tailstock can be driven by a belt, thus making 
it an excellent tool for spotting, drilling and reaming small 
holes. 

The machine illustrated in Fig. 4 is provided with a head- 
stock of special construction. The cross-slide is similar to 
that shown in Fig. 1. The lathe tailstock is of the “half bear- 


Fig. 3. Precision Lathe with Three spindle 
Tumble Tailstock 
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ing” variety, which may be provided with a multiplicity of 
spindles, each containing one tool of a number which it may 
be desired to use. Each spindle has its own stop, so that each 
may be set independently. To change from one to the other it 
is only necessary to pick out one tool and lay in the next in 
order. The headstock is of the slide spindle type, with a 
lever-operated chuck and wire feed. A two-step cone pulley 


Fig. 4. Lathe with Double Lever Cross-slide and Half-bearing 
Tailstock adapted to Screw Machine Work 


is provided. This equipment is used in much the same way 
and for the same kind of parts that in larger work would be 
placed on a hand or automatic screw machine. 

The various lathes here illustrated have, for the most part, 
a swing of 34%, inches and a chuck capacity of 5/16 inch. 
Three other sizes are made, however, swinging 634, 7 and 8 
inches, with %, % and % inch chuck capacity, respectively. 
These lathes, with special equipment, are usually made only 
to order, though the makers occasionally have some of the 
parts in stock. As all the equipment of one size is inter- 
changeable, any style of headstock can be used with any style 
of tailstock and slide rest, giving several other combinations 
in addition to those shown. 


CLEVELAND TWIST DRILL COMPANY’S 
SHELL REAMER ARBOR 


The Cleveland Twist Drill Co., Cleveland, O., is about to place 
on the market a new patented arbor for shell tools. The prin- 
cipal difference between this arbor, which we illustrate here- 


New Cleveland Shell Reamer Arbor with Adjustable Locking 
Collar and Tool-releasing Nut 


with, and the regular type is that it is equipped with an ad- 
justable collar, provided with integral locking keys which 
slide in longitudinal keyways. This collar engages the shell 
reamers in the usual way. The arbor is threaded for a short 
distance to receive an adjusting nut which bears against the 
collar containing the locking keys. Perhaps,the chief advan- 
tage of the new arbor is the quickness and ease with which it 
releases a shell tool, no matter how tightly it may have be- 
come jammed on the arbor. This is accomplished by a turn 
or two of the adjusting nut, and without the necessity of re- 
moving the arbor or resorting to the vise and hammer meth- 
ods which often cause considerable damage. Another decided 
advantage is that the collar can always be set so as to allow 
the shell tool to fit snugly on the arbor, and yet fully engage 
the collar keys. 


CINCINNATI-BICKFORD 23}-, 38- AND 
3}-FOOT RADIAL DRILLS 


The radial drilling machines made by the Cincinnati-Bick- 
ford Tool Co., Cincinnati, O., (formerly made by the Bickford 
Drill & Tool Co.), are well known in their general character- 
istics. The smallest sizes of this line (2%4-, 3-, and 314-foot) 
have recently been redesigned by the makers. The main 
characteristics have been retained and there is, in fact, com- 
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paratively little change in their appearance. Improvements 
have been made, however, throughout the whole structure and 
mechanism of the machines, radically affecting the strength, 
durability, convenience, accuracy and productive capacity. 

The design has a column extending to the top of the sleeve, 
ribbed internally so as to furnish a high degree of stiffness. 
It is mounted on a base which has been considerably strength- 
ened at the point where the flange is bolted down. The ring 
which supports the elevating screw and takes the weight of 
the arm itself, is now supported on ball bearings, greatly re- 
ducing the force required to swing the arm. The pipe sec- 
tion of the arm has been retained, giving a high degree of 
strength and stiffness. In fact, in the matter of the general 
structure of the machine, all that was good in the old design 
has been kept, with the addition of improvements that in- 
crease its efficiency. 

The power of the drive has been augmented by putting on a 
larger driving pulley, giving, consequently, a greater belt 
capacity. The well-known form of gear box provided, allows 
changes to be made while the machine is running at a high 
speed, by the simple tossing of the lever from one notch to 
the' other. «This can be done without taking special precau- 
tion to prevent breakages. The settings for the different diam- 
eters of drills are given below the notches in which the 
change gear lever rests. Gears subjected to hard service are 
of hardened steel. The bevel gears transmitting the power 
to the column have been increased in size, so as to make them 
proportionate to the greater power transmitted. 

The back-gears are located in the head. They are of sim- 
ple construction, consisting of three gears and a clutch, and 
may be engaged or disengaged while running. The clutch is 
made of high-grade carbon steel and has hardened teeth. The 
gear-box and back-gears give twelve changes of speed, rang- 
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within convenient reach from the operator’s position. 


The feed change device operates by means of a ball handle g 
controlling \a driving key mechanism. This gives four changes ~ 
ranging from 0.008 to 0.020 inch advance per revolution of the = 


spindle. Any one of these feeds is instantly available. The 


feed clutch is made of hardened steel. 


The thrust of the feed — 


worm is taken on a ball bearing instead of on a fiber washer, 
reducing the power consumed by this member of the machine, ~ 
The spindle sleeve also exerts its pressure on the spindle 


through a ball thrust bearing, reducing the power to run the 


Fig. 2. Universal Swinging, Tilting and Rotating Work Table 


machine nearly 22 per cent. 
eter of the driving pulley, makes the machine capable of doing 
much heavier work than formerly. 


This, with the increased diam- 


The quick return handle on the feed pinion shaft is now © 


provided with a toggle-joint type of adjustable clutch. This 
requires but a slight force to engage it, thereby avoiding the 
possibility of throwing the handle out of position by a sudden 
violent effort. Instead of graduating the 
spindle sleeve as formerly, depths are now 


quick return head on the feed pinion shaft. 
The automatic stop is also made a part of 
the depth gage, and it may be set in position 
instantly without requiring trial cuts or 
measurements. 
The guide on the top of the arm for the 
adjustment of the head is made flat instead 
of angular as usual, thereby allowing the 
head to move more easily, and minimizing 
the tendency for it to rock on the arm while 
the machine is in operation. The head 


of tightening the gib in the head instead of 
lifting it away from it. 


nates the undesirable feature of having the 
weight of the head rest on the point of two 
screws. 
any end play. 


Fig. 1. 


ing from 38 to 356 revolutions per minute, making them cor- 
rect for a cutting speed of 35 feet per minute for drills from 
8% inch to 3% inches in diameter. This increased speed range 
is a new feature in this design. 

The reversing clutch, the lever for which may be seen ex- 
tending below the head in Fig. 1, is now expanded by a 


plunger and toggle-joint arrangement, whereby its capacity. 


is increased many times over that of the wedge type of clutch 
formerly used. Adjusting screws permit the friction rings 
to be set to any tension desired. The reversing lever is em- 
ployed for starting and stopping the machine as well, being 


Improved Design of Cincinnati-Bickford Radial Drill 


Fig. 2 shows a swiveling table provided with 


read from a dial permanently located on the — 


clamping device has the important feature § 


This gib is now — 
made taper instead of flat and is fitted with 
an improved adjusting device which elimi- — 


It also prevents the possibility of 


Three forms of table are provided. Fig.1 
shows the box table clamped on the base of © 
the machine, and provided with working ~ 
surfaces on both sides as well as on the top. 2 


a wormwheel adjustment for setting it to 
any angle about a horizontal axis, the angle — 
being indicated by a graduated ring of large 


diameter; a dowel is provided for locating it © 
in the horizontal position. This design is also furnished, ite 
desired, as a plain swinging table, without the swiveling — 


attachment. The round work-table shown is a supplementary 
device which may be. placed on the box, swinging or swiveling 


tables. | 
Special attention should be called, in Fig. 1, to the very 


complete set of gear guards provided. This is in line with ; 


the modern tendency of safe-guarding the workman. 
other advantages as well, however. 


It has © 
It protects the gears from ~ 


accidents, such as are particularly likely to occur in shops — 


having traveling cranes. It prevents the throwing of oil over 


pine 


> 
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the clothes of the operator. Besides all this, it adds so much 
to the appearance of the machine that it would seem to be a 
commercially profitable policy to provide complete gear guards 
on that score alone. 

These machines are made in 2%, 3- and 314-foot sizes, which 
dimensions give the radius of the circle to the center of which 
it is possible to drill on the base of the machine. The vertical 
adjustment of the arm is about 53 inches for each of the three 
sizes. The maximum height of the end of the spindle above 
the base is about 4 feet 3 inches. The vertical range of the 
spindle is 11 inches. It is bored for a No. 4, Morse taper. 
The weights of the 2%-, 3-, and 3%4-foot machines with swing- 
ing table, are, respectively, 4,100, 4,250 and 4,400 pounds. 


SIBLEY HIGH-SPEED GEARED DRILL 

The Sibley Machine Tool Co., South Bend, Ind., makes a 
high-speed drill, which was illustrated in the department of 
New Machinery and Tools in the November, 1909, number of 
MacHINERY. This machine has recently been equipped with 
an all-geared power feed, which is illustrated in the ac- 
companying engravings together with details of the speed 
change mechanism. 

The gear-box for the feeds is mounted at the side of the 
lower spindle head, being connected in the casing at the top 
of the column with the horizontal spindle driving shaft. Four 
sets of gear ratios are provided, the change from one to the 
other being made by the sliding key mechanism operated by 
the knob plainly shown in the hub of the handwheel, which, 
it will be seen, places it within convenient reach of the opera- 


Fig. 1. Sibley Drill Press with Geared Quick-change 
Speeds and Feed 


tor. The usual drop worm mechanism is provided in connec- 
tion with an automatic stop, actuated by an adjustable clamp 
dog on the spindle sleeve. A lever is provided for quick hand- 
ling. of the spindle for light drilling operations, while the 
handle at the left-hand end of the pinion shaft serves for the 
quick return movement. 

The control of the spindle speeds will be understood by 
reference to Figs. 2 and 3. The constant speed driving pulley 


may be connected by either of two sets of gearing with the . 


horizontal shaft at the left of the casing. The change from 
one set of gearing to the other is made by the lever shown 
in Fig. 2, just in front of the driving pulley at the top of the 
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machine. This second shaft also carries a set of four gears 
meshing with a corresponding set of four gears on the spin- 
dle driving shaft, to which the driving bevel gear is con- 
nected. By the manipulation of the lever at the front, any 
of the four ratios provided may be obtained. The combina- 


Fig. 2. Speed Change Box and Handles for Operating 


tion gives eight changes in all. The elimination of the cone 
pulleys permits the use of a wide belt running constantly at 
a high speed, giving greater power, besides having the obvi- 
ous advantage of simpler and more rapid manipulation. 


Fig. 3. Arrangement of Gearing in Speed Box 


The bearings in the speed box are of bronze, the gears 
run in oil, and the whole construction is rugged and strong. 
All the changes of spindle speeds and feeds can be controlled 
without leaving the operator’s position at the front of the 
table. The speed change is of the selective type—that is, the 
required speed may be obtained without running through the 
intermediate speeds and without stopping the machine. All 
the bearings are long, and the spindle and shafts are ground. 
The stiffness of the column is apparent in the illustration. 

This style of machine:is built at present only in the 22%- 
inch swing size. The total height of the machine is 6 feet, 
5% inches. The maximum distance from the spindle to the 
base is 3934, inches, and from the spindle to the table, 19% 
inches. The table is 19 inches in diameter. A No. 4 Morse 
taper hole is provided in the spindle. The eight speeds range 
from 99 to 600 revolutions per minute, while the feeds range 
from 0.0052 to 0.0169 inch per revolution. The spindle has a 
feed of 7 inches. The weight of. this machine is about 850 


- pounds. 


ROCKFORD ADJUSTABLE COLUMN GANG 
DRILLING MACHINE 


In Figs. 1 and 2 is illustrated a novel design of gang drill, 
made by the Rockford Drilling Machine Co., of Rockford, Ill. 
As will be seen, the new feature is the provision made for ad- 
justing the columns to different spaces along the planed top 
surface of the base. This allows the machine to be used, of 
course, for ordinary gang drilling operations, in which its 
merit over the use of four separate machines is principally 
that of compactness; but it makes it available as well for a 
large range of work which comes under the head of multiple 
spindle drilling—that is to say, it is adapted to the drilling 
of four holes in a line simultaneously on a given piece of 
work, or two holes in two pieces of work; and the spindles 
may be spaced to drill these holes at the different dimensions 
required. 

The base has a planed top surface, provided with two T- 
slots in which each column is clamped by four stout bolts. 
A tongue in the rear T-slot serves to guide the columns and 
keep them in line. Each pair of columns is connected with 
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a screw by means of which they are adjusted along the top of 
the bed to the desired position. In this adjustment one col- 
umn is clamped, while the other one is free to move under the 
influence of the screw. When this column has been moved 
to the desired position, it is clamped, in turn, and the other 
one is loosened and adjusted by the operation of the same 
screw. The minimum adjustment is 13 inches, center to 
center, for each of the pairs, and the maximum 30% inches, 


Fig. 1. A Four-spindle Gang Drill with Adjustable Columns 


center to center, between the adjacent spindles. 

This adjustable column arrangement introduces a problem 
in the provision of a suitable belt 
drive, and bracing for supporting 
the belt pull. These problems have 
been solved in a way best shown in 
the rear view of the machine, Fig. 
2. In place of the usual solid 
brace, running from the lower drive 
cone frame to the arm at the top 
of the machine, a strut has been ’ 
provided which is pivoted at both 
top and bottom. At the lower end 
this is fitted into a socket where it 
is held by screws. Before the ad- 
justment on the columns of the bed 
is changed, these screws are loos- 
ened, permitting the strut to slide 
freely in and out. When the ad- 
justment has beén made and the 
column is clamped in place, the 
screws are again tightened, to pro- 
vide the compression strains due to 
the belt tension with a resisting 
member at this point. The tension 
under the varying adjustments is 
maintained by means of the idler 
pulleys shown, which work on the 
slack side of the belt, and may be 
adjusted to the belt’s position. 

Each head is provided with a separate set of cone pulleys 
and a separate countershaft with its own tight and loose pulley 
and shifting lever, which is brought around to the front of the 
machine between the columns, where it can be readily handled 
by the operator. Power feed with automatic stop is provided 
for each of the spindles, thus making them independent. 

The tool illustrated has the same dimensions and capacities 
for the individual spindles as the makers’ regular 28-inch 
gang drill. Hight speeds are provided by the use of the in- 
ternal back-gears, and there are four changes of power-driven 
feed. The table is mounted on two raising screws, geared to- 
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gether for changing the height adjustment. It is tongued and 
gibbed to the column, and may be rigidly clamped in place. 


ALMOND GHARED DRILL CHUCK 

T. R. Almond Mfg. Co., of Ashburnham, Mass., has made fur- 
ther improvements in the chuck with which its name has been 
connected for many years. The new design has the same in- 
ternal construction as the original standard chuck, the im- 
provements consisting in the application of a 
tightening device operated by a bevel pinion 
cut on the end of the tightening wrench. This 
construction 1s shown in the engraving. 

The main point of advantage in the new de- 
sign relates to the gear teeth. Instead of be- 
ing cut on the knurled sleeve as usual, they 
have been formed on the edge of the split nut 
or ring which operates the jaws. This nut is 
made of hardened and tempered tool steel, giv- 
ing a great increase in durability and strength 
as compared with former designs in which the 
teeth are cut on ordinary mild, case-hardened 
metal in the sleeve. There is also an advan- 
tage in applying the tightening power directly 
to the nut, since it has been noticed that the 
frequent pressing of the sleeve on or off of 
the nut for cleaning purposes in the old design, 
tended to loosen the fit, so that the sleeve 


applied. The knurled sleeve is still, of course, 
available for quick adjustment by hand, the 
same as with the original construction. 
Another improvement consists in bushing 
with hardened steel the holes in the body of 
the chuck, which receive the pilot of the pinion 
wrench, when the jaws are being tightened. 
These holes are subject in ordinary workshop 
practice to very severe usage, and by bushing them in this 
manner the fit of the gear teeth and the consequent satisfac- 


Fig. 2. Rear View of Gang Drill, showing Adjustable Back Braces and Belt Idlers 


tory action of the chuck is prolonged indefinitely. This new = 


design employs the same size pinion for both sizes of chuck, 
so that they are interchangeable. The wrench may, in fact, 


be chained to the drill press the same as the drift key, and be 


used for whichever size of chuck the workman happens to 
employ. 
Improvements in general construction have resulted from 


the cutting of the teeth on the nut instead of on the edge of 


the sleeve. One result is the increase in the diameter of the 
nut and the consequent enlarging of the thrust area. The sur- 
faces are thus better adapted to withstanding the pressure and 


i 1 


would slip when a firm tightening pressure was : 
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wear imposed on them when the jaws are forced out to re- 
ceive the tool. The lubricant is also retained in these sur- 
faces for a much longer period. This means that a greater 
tightening force may be safely employed, giving a higher grip- 
ping power. 

The Almond chuck is made in three sizes. No. 1 takes up 


Geared Drill Chuck of Improved Construction 


to 3/16 inch, No. 2 up to 5/16 inch, and No. 3 up to % inch 
diameter. The two larger sizes only are furnished in the 
geared style,as No. 1 size will hold securely by hand tight- 
ening anything up to its capacity. The geared and standard 
designs in the larger chucks are furnished at the same price. 
The pinion wrenches are made of high grade tool steel, tem- 
pered, and have a high durability, so that replacements are 


Fig. 1. A Transmission Case Boring Machine which provides for a Variety of Lay-outs 


unnecessary. As in previous designs, long life and continued 
accuracy in the chuck itself have been secured by the high 
quality of materials employed, and a high grade of work- 
manship. 


—E 


BEAMAN & SMITH TEN-SPINDLE TRANS- 
MISSION CASH BORING MACHINE 


The accompanying illustrations show a ten-spindle boring 
machine made by the Beaman & Smith Co., of Providence, 
R. I. It is intended for the special work of boring the shaft 
and intermediate stud holes in automobile transmission gear 
cases. These holes are bored from both ends of the case 
simultaneously, and provision is made in the arrangement of 
the spindles for different lay-outs for the positions of the 
shafts in the work. In the example shown the spindles are 
arranged for cases of four different designs, as indicated in 
Fig. 2; three of these are of the vertical type (Nos. 1, 2 and 4), 
while the other (No. 8) is of the horizontal type. The dis- 
tances between the main shafts in Cases 1 and 8 are the same, 
and in Cases 2 and 4, but the lay-outs for the intermediate stud 
may be different for each, by having two of the spindles for 
these in one head and two in the other. 

The general arrangement of the tool will be easily under- 
stood from Fig. 1. The machine consists of a long base pro- 
vided with ways on its top surface on which slide the two 
spindle heads. These latter are each driven by separate cone 
pulleys and each is provided with its own feed mechanism, 
80 that the two may be operated entirely independently of 
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each other, both as to feeds and speeds. The work fixture is 
clamped to the top surface of the slide brackets which may be 
seen extending out front and back of the machine between 
the heads. Suitable T-slots and grooves are provided for 
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Fig. 2. Four Designs of Case for which Machine is adapted 


locating it and bolting it down. The spindle head slide will 
be seen to extend forward of the heads, passing underneath 
the fixture when fed up to the work. The various boring tools 
are thus firmly supported, having a thrust directly downward 
onto the bed of the machine without 
any real overhang. 
Three threaded spindles and two. 
smaller slotted ones are provided on 
each head. The former bore the holes. 
for the main and secondary bushings, 
while the latter drill the holes for the 
* intermediate studs. Not more than 
three spindles in a head are in use at 
one time. The ordinary arrangement 
would be to have three employed in 
one head and two in the other, since 
the intermediate stud hole is found at 
one end of the work only. For boring 
the vertical type of gear-box, the top 
and center spindles, as shown in Fig. 1. 
would be used, with the upper of the 
two slotted spindles. For the horizon- 
tal type, the center and front spindles 
would be used, with the lower of the 
slotted spindles for the intermediate stud. The arrangement 
of the intermediate stud holes may be somewhat different in 
the left-hand head, making provision for different lay-outs, as 
has been explained. 

The method of driving the various spindles and of chang- 
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Fig. 3. Arrangement of Gearing in Feed Box 
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ing the connections for either the horizontal or vertical types 
is most plainly shown in Fig. 4. Gears E and F are driven 
from the pinion on the driving shaft geared to the cone pulley 
(see Fig. 1), and revolve continuously. Gear # drives shaft 
A, which has mounted on it a slip gear D, which may be 
changed to take the position D’ if desired. In the position D, 


500 


this slip gear engages gear G@ on the center spindle H. (It 
should be understood that this diagram is a development and 
not a plan.) In the position D’ it drives gear J, which is 
connected to the top spindle K. This spindle, in turn, carries 
a gear L which, through intermediate gear M, drives pinion 
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and pinion motion, driven by worm-gearing. An automatic 
stop is provided to arrest the feed, when the proper depth of 
boring has been reached. The length of feed is about two 
feet, and quick power movement is provided in each direction. 
The control handles are all in convenient reach of the opera- 
tor. All feeds and speeds are posi- 
tive. The machine is shown in 
Fig. 1 with all the gearing ex- 
posed. This is done simply to 
show the arrangement of the drive 
in actual use. Guards are provid- 
ed which completely protect the 
gears from accident, either to 
themselves or to the operator. 
This machine will, of course, be 
furnished with heads to suit any 
lay-out of transmission case. It 
weighs about 9,500 pounds. 


RSLS 


MOLINE MULTIPLE 
SPINDLE DRILL 


The multiple spindle drill made 
by the Moline Tool Co., of Moline, 
Ill., is unique in a number of par- 
ticulars, especially in the close- 
ness of spindle spacing permitted 
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Fig. 4. Arrangement of Head Gearing, by means of which Spindle Movements are controlled 


N on slotted spindle 0. Thus in position D, center spindle H 
is driven, while in position D’, top spindle K and slotted spin- 
dle O are driven. 

In a similar manner, gear C has two posi- 
tions. In the position shown, it drives front 
spindle P through gear Q and also slotted 
spindle R, which is connected with P through 
gears S, 7 and U. In position C’, center spin- 
dle H only is driven through gear G. 

It will be seen that in the position shown, 
with the slip gears at C and D, spindle dH, 
slotted spindle R and front spindle P are be- 
ing driven. This is the combination used for 
the horizontal transmission case. For the 
vertical case, the slip gears are changed to 
position OC’ and D’, driving top spindle K, slot- 
ted spindle O and center spindle H. The 
three-step cone pulleys provide three changes 
of speed for each head. 

The gear-box gives four changes of feed; 
the construction is shown in Fig. 3. Motion 
is received by shaft V, which is provided in- 
side the casing with two gears, one of 39 and 
the other of 52 teeth, as shown. -On the inter- 
mediate shaft W is mounted the double gear 
X, either end of which may be engaged with 
the corresponding gear on shaft V by ma- 
nipulating one of the handles shown at the 
front of the casing. At the other end shaft 
W carries a similar double gear Y, either 
side of which may be thrown into engage- 
ment with the mating gears on shaft Z by 
the operation of the second lever on the 
front of the casing. Four speeds may thus be given to 
shaft Z for each speed of shaft V, by the manipulation of 
the two levers of each gear-box. The feed is through a rack 
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by the construction, the wide 
range of horizontal adjustment 
provided, and the ingenious ar- 
rangement of the drive. These 
characteristics are well illustrated 
in the special drill of recent de- 
sign shown herewith. 

The cross-rail at the top of the 
machine is provided with ways 
along which the narrow spindle 
heads are adjusted. Journal bear- 
ings are placed at each end for 
supporting a spiral gear which 
extends the full length of the ways. This spiral gear has 
further support besides that given by the journals, having 
a continuous bearing on its outside diameter in a seat formed 
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A Fifty-eight Spindle Drill, permitting Unusually Close Spacing 


in the cross-rail. The heads are of steel to give them the 
required strength and stiffness in the very narrow width 
allowed them. The spindles are of tool steel, ground to size, 
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and run in bronze bushings. They are provided with ball 
thrust bearings. The lower bushing is threaded to give a 
vertical adjustment accommodating different lengths of drills. 
These heads are but % inch thick and may be brought close 
up into contact with each other, so that the minimum spac- 
ing possible is % inch. 

The table is mounted on brackets gibbed to ways on the 
face of the housings at each end of the machine. The feed is 
by a rack and pinion movement. The pinion teeth are cut 
directly in the heavy feed shaft shown. In the particular case 
here illustrated, hand feed only is provided, being applied by 
-a pilot wheel connected to the shaft by worm-gearing. Power 
feed will be furnished when desired. The table is counter- 
weighted, and a stop is provided for its vertical movement, 
thus limiting the depth of holes drilled. 

In the machine here illustrated, fifty-eight spindles are pro- 
vided, but, of course, only as many of these will be furnished 
as are required by the purchaser. The adjustment range gives 
a minimum of % inch and a maximum of 5 feet. The ma- 
chine is intended for light drilling particularly, but where 
comparatively few spindles are used drills as large as 5/16 
inch may be employed. 

IMPROVEMENTS IN KINKEAD SHAFT 
LEVELING APPARATUS 

In the June, 1909, issue of MACHINERY, we illustrated a line 
of shaft leveling apparatus made by the Kinkead Mfg. Co., 7 
Water St., Boston, Mass. This apparatus consists essentially 
of a special archi- 
tect’s level, a port- 
able target hung 
trom the shafting 
to be lined up, and 
a fixed target at- 
tached to a wall or 
other convenient 
permanent support. 
A line is_ estab- 
lished between the 
level at one end 
and the fixed tar- 
get at the other. 
The portable tar- 
get is moved along 
the shafting, to 
successive locations 
near each of the 
hangers, in turn. 
Error in alignment 
is noted through 
the telescope of the 
level by direct 
reading on notched 
graduations provid- 
ed in the target. 
The method of do- 
ing this is given in 
detail in the arti- 
cle referred to, 
and will not be en- 
larged on here. 

The makers of 
this device have recently provided attachments and improve- 
ments which enlarge its range and increase its convenience, 
particularly in the aligning of shafting located in other posi- 
tions than the usual one of suspension from the ceiling. The 
various attachments and methods of using them are illus- 
trated in Figs. 1 to 4, inclusive. 

Fig. 1 shows a difficulty occasionally met with. In this 
case, owing to the location of machines or other obstructions, 
it is impossible to run a straight line directly beneath the 
shafting, so offsetting the line has to be resorted to. In this 
case a special offset fixture is provided, as shown, with an 
adjustable counterweight which is used to bring the device 
into plumb in the vertical position. The vertical plumb-bob is 
used as in the regular apparatus to determine when this ver 
tical position has been obtained. 
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Fig. 1. Running a Line around Obstructions 
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Occasional cases are found in which shafting is laid in pits 
or beneath the floor. Provision for lining up shafting thus 
located is shown in Fig. 2. Here the portable target is re- 
versed, being supported in this upright position by an adjust- 
able leg at the side, as shown. The plumb-bob also has to be 


reversed, of course, being hung from the target itself. 

For shafting located in pillow blocks on piers, the arrange- 
ment shown in Fig. 3 is employed. This is preferable to the 
vertical arrangement shown in Fig. 2 since this shafting is 
usually very heavy and the pulleys on it large, and the hori- 
zontal position enables the operator to work from the floor. 
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Fig. 2. Lining up Shafting carried in a Pit 


The spirit level is attached to the face of the target by means 
of a special casting designed for the purpose. The target is 
supported by means of the rod shown, on which the adjustable 
thumb-screw rests. : 

It is common in a great many industries to arrange ma- 
chines on benches, and drive them from a lineshaft beneath. 
For such work the arrangement shown in Fig. 4 may be em- 
ployed. The portable target is mounted in fixtures which 
bring it at right angles with the clamping mechanism and 
bring it in a suitable place for working the architect’s level 
and the fixed target. 

All the various arrangements described provide for the accu- 
rate locating of both the level and the fixed target in posi- 
tions convenient to the operator, and by means which permit 
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Fig. 3. Application to Shafting carried on Pillow Blocks 


of the accurate alignment of the shafting. It will be remem- 
bered in connection with the former description that the jaws 
for gripping the shafting are so designed that they will clasp 
varying diameters without making any difference in the dis- 
tance from the center line to the center of the target, as they 
automatically compensate for changes of diameter. 
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This equipment will be found useful in other ways. It may 
be employed for running lines of shafting through walls, or 
for setting up counter- or jack-shafts. It is also applicable to 


such jobs as the grading of steam and water pipes, the set- 
ting up of machinery, and the common problems in surveying 
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Fig. 4. Special Attachments for Lining up Shafting Mounted under the Bench 


met with around manufacturing plants. This apparatus is 
now in use in many large and important mills and manufac- 
turing establishments. It has been found that the accurate 
testing and maintenance of alignment in line shafting results 
in a surprisingly large saving of power, and the consequent 
avoidance of much trouble and expense. 


PRENTICE 12-INCH GHARED HEAD REVERS- 
ING LATHE 


The Prentice Bros. Co., of Worcester, Mass., has built for a 
number of years a geared head high-speed lathe, which has 
come into extensive use. The headstock provided with this 
lathe gives eight spindle speeds, any of which may be ob- 
tained while the lathe is in motion, since the changes are 
made by means of friction clutches of special design, operating 
without shock or danger to the géars. The arrangement is 


Fig. 1. 


such that it is impossible to engage two conflicting gear ratios 
at the same time. The advantages of a constant speed pulley 
drive of this kind are now well understood, in the matter of 
giving a constant belt horsepower at any speed throughout the 
whole range. On this 12-inch swing machine, the belt has a 
capacity for about 10 horsepower when the countershaft is 
speeded at the proper rate of 400 revolutions per minute. 
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Geared-head Prentice Lathe with Reversing Mechanism incorporated 
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An improvement recently incorporated in the design of this — 
machine is shown applied to the lathe in Fig. 1; it is illus- 
trated in detail in Fig. 2. The improvement consists in do- 
ing away with the countershaft, by making the reversing 
mechanism a part of the headstock drive. This is located on 
the driving shaft and consists, as shown in Fig. 2, of three ~ 
bevel gears and two friction clutches, together with a lever 
for operating them. 

One bevel gear, A, is mounted on the hub of the driving pul- . 
ley B, and when this is engaged to the driving shaft by clutch 


C, a forward movement is given to the spindle through driving © 


shaft D. For reversing the spindle, clutch C is disengaged ~ 


and F is engaged, so that the spindle movement in the oppo- 


site direction is transmitted through gears A, F and G. These 
bevel gears transmit power, it will be seen, only when the 


shaft is reversed for threading or similar work. The lever ae 
for operating this reversing mechanism is located on and 


travels with the apron, so that no matter how long the lathe 
bed may be, the operator always has immediate control of the 
starting, stopping and reversing of the lathe spindle. 

With this reversing mechanism, the countershaft becomes 
unnecessary, thus saving the two pulleys, shaft, clutches and 
hangers usually required when using a double friction coun- 
tershaft. Whenever it is convenient, the lathe may be located 
underneath line-shafting and belted directly to it. 
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Fig. 2. Arrangement of Gearing and Clutches for Reversing 


This construction also has advantages in the application of 
motor-drive to the lathe; the only additional mechanism, that 
has to be furnished in this case is the motor itself. This is 
mounted on a bracket which is bolted to the rear side of the 
head-end cabinet leg. The motor is bolted 
directly to the driving pulley of the lathe. — 
Provision is made for adjusting the height 
of the bracket and the tightness of the belt. 
One of the greatest objections to motor- 
driven lathes in the past has been the delay 
in obtaining the motors. This construction 
will do away with practically all trouble 
from this source, as any ae type may 
be used. 

As mentioned, the lathe is practically of 
the same mechanical design as those pre- 
viously built. It has, however, been rede- 
signed throughout with the idea of making 
it heavier and capable of more severe serv- 
ice. The carriage is rigid, with an un-~ 
usually stiff bridge, has a long bearing op ~ 


thrust of the spindle is taken by a step 
bolted to the end of the headstock and en- 
tirely independent of the spindle bearing. 
A gear mechanism is furnished which per- 
mits the instantaneous change from one 
feed to another. There are 44 ratios available for screw cut- 
ting, ranging from 4 to 60 threads per inch. The index plate 
provided makes these changes so simple that an inexperienced 
hand can operate the mechanism without danger of mistake. — 
An automatic stop to the feed is provided, which disengages 
a clutch on the feed rod at any desired length of cut. 2 
Large and small faceplates, center-rest and follow-rest, and 


the V’s and is gibbed to the bed. The end ~ 


: 
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the required wrenches, are supplied with each lathe. When 
specified, the makers will supply at extra cost, taper attach- 
ment, countershaft (either of the tight or loose pulley styles) 
and electric motor attachment of any style or make of motor. 
The net weight of the machine with a 6-foot bed is 2,065 
pounds. 


CELFOR TAPER SHANK TWIST DRILL 


The Celfor Tool Co., of Buchanan, Mich., has for some time 
past been supplying a drill made from a flat bar of high- 
speed steel. These drills are twisted while hot in especially 
designed machines. The resulting form has an increase of 
torsional strength of nearly 50 per cent over that of the flat 
bar from which it is made. 

This drill has previously been left with the flat tang, and 
so has required a special form of drill chuck. The manufac- 
turers are now, however, furnishing it with standard Morse 


Celfor Drill, Twisted from Flat Stock, and set in Taper Shank 


tapers, so that they can be used in the drill press spindle 
directly. The drills themselves, which are unchanged, are 
set into these taper shanks. The taper is one size larger than 
the standard employed for twist drills, so that ample driving 
power is assured, avoiding the difficulties met with in the 
failure of the tang on high duty work. As compared with 
the standard twist drill, the Celfor type is nearly twice as 
thick through the center, and has nearly 60 per cent more 
clearance space for the escape of chips. This results in re- 
quiring less operating power, owing to the relief from the 
clogging of the chips in a deep hole. The drills are accu- 
rately finished, being milled and ground in accordance with 
the best practice for such work. 


MOLINE CONTINUOUS SIX-SPINDLE PIN DRILL 


The machine shown herewith is made by the Moline Tool 
Co., Moline, Ill. It is designed especially for the rapid and 
economical drilling of cotter holes in brake pins, or for any 


Six-spindle Drill with Shifting Work-holding Fixture 


other similar work. Its special features are the provision of 
an adjustable jig for holding pins of different diameters and 
different lengths with precision, and also the arrangement 
for inserting and removing one set of parts while the others 
are being drilled. The machining operation is thus practically 
continuous. 
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The jig has twelve stations, while the machine has but six 
spindles. The operator places the pins to be drilled in every 
alternate station of the jig, which he then slides endwise to 
bring beneath the drill spindles, after which he starts the 
feed. While these are being drilled, the operator removes the 
work from the other stations and fills them again, ready to be 
shifted in their turn under the spindles as soon as the first lot 
is completed. The feed mechanism, as will be seen, is effected 
by a cam movement, so that the work-table drops instantly 
when the holes are drilled through. This movement is con- 
tinuous, although it can be thrown out and the table lowered 
by hand if desired. There is an adjustable stop under the 
table so that it drops only far enough for the jig bushings 
to clear the drills. This can be dropped out of position and 
the table lowered clear down. 

The spindle drive and the spindle head construction is along 
the lines of the regular multiple spindle drills made by this 
firm, and illustrated in con- 
nection with the fifty-eight 
spindle drill described else- 
where in this number. The 
spindles have ball thrust 
bearings and vertical adjust- 
ment for different lengths of 
drills. The machine is fur- 
nished with or without pump 
tank, piping, jigs and chucks. 
It may be used as a regular 
six-spindle. adjustable drill 
when the special jig is re- 
moved. 


TEN-INCH FLOOR 
DRILL 


The bench sensitive drill 
press made by the Rockford 
Lathe & Drill Co., of Rock- 
ford, Ill., and described in the 
department of New Machin- 
ery and Tools of our number 
of November, 1909, is now 
furnished by the makers as a 
floor machine. The accom- 
panying illustration shows it 
so arranged. It will be fur- 
nished with or without coun- 
tershaft. It is provided with 
a belt-tightener and endless 
belt as shown. A tool-pan is 
mounted on the _ column, 
which does not appear in the 
engraving. 

The spindle is 17 inches 
long and % inch diameter. It 
is provided with a lever feed of 3 inches. The table has a sur- . 
face of 8 by 8 inches and a vertical adjustment of 9 inches. 
The greatest distance from the spindle to the table is 12 
inches. The driving pulley on the countershaft is 5 inches 
in di@meter, 15¢-inch face, and should run 550 revolutions per 
minute. 

The advantages of the swiveling and tilting table and ad- 
justable gage, furnished with this machine, have been de- 
scribed in connection with previous designs. 


Ten-inch Sensitive Floor Drill 


FRITZ “IDEAL” DRAFTING TABLE 


The Fritz Mfg. Co., of 60 Alabama St., Grand Rapids, Mich., 
builds a line of drafting tables designated as the “Ideal,’’ 
which is intended to meet the demand of drafismen, students, 
etc., who need a good piece of furniture at a reasonable price. 
The construction is designed to be strong, durable and un- 
usually rigid. 

The standards are slotted and the cross-bar is tenoned into 
the slot. The cross bar is bored its full length for a rod, 
carrying a hand nut at one end, by means of which the legs 
are clamped in place. By loosening this adjustment the table 
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may be raised or lowered. When the nut is turned up, the 
table is held firm and rigid and does not allow the slightest 
vibration. The table can be tilted from a vertical to a hori- 
zontal position. This is effected by metal slides and braces. 
After the adjustment, it is clamped at both sides by a sin- 
gle thumb-nut at the right-hand side. 


A Rigid and Inexpensive Drafting Table 


When desired, a carefully finished tool cabinet will be fur- 
nished. This cabinet is provided with two drawers, the upper 
one of which may be drawn out to be used as a tray. These 
drawers are 6 by 20 inches; the upper one is two inches deep, 
and the lower three inches deep, inside measurement. 


MACHINERY 


February, 1910 


Dividing Mechanism 

It is evident that the most important feature of any dividing 
head is the dividing mechanism, and a large diameter of the 
worm-wheel is essential for accuracy. The usual method 
employed for making the worm-wheel of large diameter is to 
mount it at the extreme end of the spindle, practically outside 
of the main frame. This method, however, is objectionable 
because it brings the working strain on one end of the spindle, 
and the worm-wheel casing is in the way when work is to be 
done close to the head. On the dividing head shown in the 
illustrations, the worm-wheel is mounted centrally inside of 
the head, between the front and rear spindle bearings. It is 
pressed on the spindle and keyed, thus insuring a positive 
movement of the spindle when the wheel is engaged by the 


worm. The angular position has been adopted for the worm- ‘ 
It is at an angle of 36 degrees with the horizontal, — 


shaft. 
which brings the point of contact of worm and worm-wheel 
correspondingly around at an angle with the vertical. This 
arrangement makes it possible to increase the diameter of the 
worm-wheel because the angular position of the worm-shaft a 


and index plates avoids interference of the latter with the 4 


table. In the head of 1014 inches swing, the diameter of the 
worm-wheel is 514 inches, and in the head of 13% inches 
swing, the diameter is 6% inches. Fig. 2 shows the rotating 
arm or block with the spindle and worm-wheel in place, and 
Fig. 3 the spindle and worm-wheel assembled. In Fig. 4 is 
shown a horizontal and vertical section of the dividing head, 
giving a general idea of its design. 


Fig. 1. 
Manufacturing Co., Milwaukee, Wis. 


The frame of the table is of hard wood. The top is ordi- 
narily made of soft wood, but for the smallest size (22 by 30 
inches it will be furnished in hard wood if desired. Four 
sizes are made, ranging up to 37 by 48 inches. 


KEMPSMITH NEW UNIVERSAL DIVIDING 
HEAD 


One of the most important accessories used with a milling ma- 
chine is the universal dividing head, and many considerations 
must be taken into account in its construction. The dividing 
head is used frequently and on greatly varying classes of 
work, and the work done must, as a rule, be accurate. It is, 
therefore, necessary that the dividing head be carefully de- 
signed and accurately made; at the same time it must be of 
such construction that the requisite strength is provided. The 
accuracy must be preserved, facilities for proper adjustments 
must be included, and when in use it must be convenient to 
handle and operate, as well as universal in its scope. 

An improved universal dividing head as illustrated in the 
accompanying half-tone, Fig. 1, has recently been brought 
out by the Kempsmith Mfg. Co., Milwaukee, Wis. In the design 
of this dividing head the various considerations referred to 
above have been given due attention. The dividing head is 
substantial and compact in its construction, and there is a 
notable absence of complicated mechanism. 


New Type of Universal Dividing Head, brought out by the Kempsmith 


Fig. 2. Rotating Block of Kempsmith 
Dividing Head 


As will be seen, the worm is in one piece with the worm- 


shaft, which is mounted in a long bearing extending up to the % 


shoulder formed by the worm itself. This arrangement pro- 
vides for a strong bearing support close to the point of con- 
tact between the worm and the worm-wheel. 


Fig. 3. Dividing Head Spindle and Worm-wheel Assembled 


in oil, the oil pocket being shown in Fig. 3 and in the vertical 
section of Fig. 4. An outside adjusting screw is provided by 
means of which the wear between the worm and worm-wheel 
is taken up. This adjustment is in a straight line, perpen- 
dicular to the axis of the worm-wheel, and thus preserves the 
alignment and accuracy, even after repeated adjustments. 
When direct rapid indexing is required, the worm can be 


The worm runs ~~ 
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easily disengaged from the worm-wheel. The arrangement 
for disengagement is entirely independent of the adjustment, 


so that this latter is not disturbed. Another advantage of the 


disengagement is that when tightening the nut on arbors put 
into the spindle, the worm-wheel teeth do not take the stress. 


Range of Index Plates 


Two index plates are regularly furnished, providing divi- 
sions for all numbers up to 60, and for all even numbers and 
all multiples of 5 up to 120, and a very liberal number of divi- 
sions between 120 and 490. Three specially high number 
index plates can also be furnished, providing 122 additional 
divisions between 61 and 400. These plates include all divi- 
sions up to 200, which are not obtained by the standard index 
plates. The arrangement of mounting the index plate at an 


angle permits of still larger plates being used, if for any ex- 
tremely special case this should be required, without it being 
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Fig. 4. Horizontal and Vertical Sections of Dividing Head 


necessary to increase the swing of the dividing head to pro- 
vide room for the larger plate. 

The index handle is mounted directly on the worm-shaft as 
shown in Fig. 5, so that its movements are directly transferred 
to the worm-wheel, leaving no chance for error or inaccuracy 
through a train of gears. ‘The angular location of the index 
Plate makes it much easier for the operator to see it clearly 
when indexing, because it is directly in his line of vision as 
he stands in his natural operating position. It is not required 
that he stoop down, as in the case when the index plate is 
vertical. 

Direct indexing is easily accomplished with the worm and 
Wworm-wheel disengaged. A plunger engages a circle of holes 
in the front of the worm-wheel, as shown in the vertical sec- 
tion of Fig. 4. The spindle is graduated correspondingly on 
the front of the shoulder, so that the movements can be easily 
determined. This quick indexing is valuable for small num- 
bers of divisions—for example, when milling hexagons, or the 
flutes in taps or reamers. 
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Spindle and Rotating Block 
The spindle is of liberal diameter and is mounted in taper 
bearings provided with a simple but efficient locking device, 
as indicated by the clamping bushing in the horizontal section 
in Fig. 4. The taper hole and the threaded nose on the index 


Fig. 5. Worm and Worm-shaft with Index Handle 


head spindle are the same as on the main spindle of the mill- 
ing machine with which the dividing head is regularly fur- 
nished. Thus all tools are interchangeable between the main 
spindle and the dividing head. A large hole runs clear 
through the spindle. The rear end is arranged to receive an 
extension stud which is used when the spindle is geared di- 
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Fig. 6. Dividing Head arranged for Spiral Milling 


rectly to the feed-screw. This arrangement is used when cut- 
ting spirals of very short leads as will be mentioned later. 
This stud is shown in place in Fig. 3. The rotating block 
which carries the spindle is capable of swinging through an 
are of 150 degrees, from 10 degrees below the horizontal to 50 
degrees beyond the perpendicular. It is firmly clamped in 
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. Feed-screw Geared Directly to Index Head Spindle 


whatever position set by means of two large bolts with hexagon 
heads placed in the rear of the head. 


Change Gears for Spiral Milling 
Twelve change gears are furnished with the dividing head 
for spiral milling. The change gear bracket is quickly at- 
tached or removed. The drive from the change gearing to the | 
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worm-wheel is through two miter gears, one being on the same 
stud as the last gear in the change gear train, and the other 
being attached directly to the index plate. In Fig. 6 is 
shown the dividing head arranged with a train of change gears 
in the usual manner for cutting a spiral, the work in this 
case being a spiral milling cutter three inches in diameter, 
18 teeth, with 48-inch lead of spiral. When the lead is less 
than 114 inch, the gear ratios become so high that too much 


Fig. 8. Testing the Worm-wheel 


power is consumed in transmission and these leads, therefore, 
cannot be cut in the usual manner. A very interesting method 
is, therefore, used for short leads, in that the gear train is 
led directly from the feed-screw to the dividing head spindle, 
as already mentioned, the extension stud being 
provided on the spindle for this purposes A gear- 
ing arrangement of this kind is shown in Fig. 7, 
which also shows the use of the universal mill- 
ing attachment when the angle between the cut- 
ter and the work is greater than that which can 
be obtained through the swiveling table. In the 


Fig. 9. Tailstock of Kempsmith Dividing Head 


charts which accompany the dividing head, the gears required 
for leads from 0.120 to 1.500 inch are given for direct gearing, 
and for leads from 1.550 to 100 inches for gearing in the ordi- 
nary manner. 


Testing the Worm-wheel 


The method employed in testing the accuracy of every tooth 
in the worm-wheel may be of interest, and is shown in Fig. 8. 
The master plate is mounted in the spindle. This plate has 
40 perfect divisions, and, therefore, makes it possible to test 
the relative and cumulative error for the individual teeth. The 
maximum relative error allowed on the master plate itself is 

0.0005 inch, and the maximum cumulative error at any point 
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on the master plate is 0.002 inch. The average is less than 
one-half of: this. The master plate is 11 inches in diameter 
and the worm-wheel for the 1014-inch swing head, 5144 inches, 
as already mentioned; hence errors on the master plate are 
correspondingly reduced on the worm-wheel proper. 


The Tail-stock 


The tail-stock is of the side center type and is shown in R 
The center is set into the tail-stock at an angle so that 


Fig. 9. 
the actual center is within 14 inch of the inner side of the tail- 
stock and within 14 inch of the top. This arrangement is of 


great importance as it provides for clearance for cutters and 


makes it possible to use much larger cutters on many classes 


of work than would otherwise be possible. This, again, often 


effectually increases the output of the machine in such in- fe: 


stances. The center, by a special arrangement, as indicated 


in Fig. 9, is firmly fixed in the tail-stock, and a rapid and — 
easy adjustment is provided. A rack and pinion furnish ~ 
means by which it can be elevated for milling tapers, after 


which it can be tilted and clamped in alignment with the 
work. 


NATIONAL QUADRUPLE-SPINDLE 
BOLT CUTTER 


The National Machinery Co., of Tiffin, Ohio, is building the 
four-spindle bolt cutter illustrated herewith. This is provided 
with the makers’ standard opening die and is built in several 
different sizes. 


The convenient design of this machine makes _ 


it possible for a workman, where the thread is of reasonable — 


length, to feed all four spindles with as little loss of time as 
when handling the ordinary single or double spindle bolt cut- 
ters. 


ping of the work with a single lever. This is operated with 
the left hand, leaving the right hand free for placing and re- 


National Quadruple-spindle Bolt Cutter 


A patented single lever vise and carriage movement is 
used, which enables him to control the carriage and the grip- 


moving the work in the vise. The machine is thus particu- — 


larly adapted to large lots with comparatively long lengths of 
thread. 


A combined automatic and hand opening and closing device 


for each head will be furnished, and these heads can be run 
independently or in unison. 
three-step cone pulley, placed on top of the machine. 
reduces the floor space, enables the shaft to be supported at 


both ends, and keeps the belt free from grease and chips. The 


The drive is furnished by @ 
This — 


die heads provided on the machine are self-contained, and do -— 


not depend on outside mechanism to control the locked posi- i 
This makes the head practically a solid die when closed, ‘ qi 
The makers’ interchange 


tion. 
insuring accuracy in the product. 
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able case dies are used. The machine has a forced-feed lubri- 
cating pump, with adjustable stroke for regulating the flow. 


WALKER “SINGLE STROKE” SURFACE 
GRINDER 


The accompanying engravings illustrate a very attractive 
design of rotary surface grinder of the cup wheel type, made 
by the Walker Grinder Co., Worcester, Mass. This machine 
differs from other cup wheel surface grinders in that no re- 
ciprocating movement is provided for, the work being mounted 
on a rotary magnetic chuck, while the wheel is fed straight 
down against it until it has been finished to the proper thick- 
ness. It thus has a large field in the accurate surfacing and 
sizing of such parts as piston rings, thrust collars, small dies, 
milling saws and other work of a like nature. 


General Design 


The general design of the machine comprises a stiff column 
of vertical form, provided with two vertical slides, the lower 
of which carries the rotating wheel-spindle, which is adjust- 
able for height to give the desired thickness of work; the 
upper or wheel-slide carries the wheel-spindle, and is fed 
down against a positive stop to obtain the proper thickness 
in the parts being ground. A single pulley drive is employed 
which provides power for all the movements of the machine, 
and makes it easily adaptable to motor driving. Two work- 
spindle speeds are furnished. The single lever which controls 


Fig. 1. A Rotary Surface Grinder, provided with Magnetic Chuck 


the feeding movement of the wheel-spindle slide also oper- 
ates to control the starting and stopping of the work-spindle, 
the switching on or off of the magnetizing current for the 
chuck, and the control of a demagnetizing current for elimi- 
nating the residual magnetism, to permit the work to be re- 
moved easily and without scratching. These last features are 
recent inventions of Mr. Walker, which will be described fur- 
ther on. Their use, in combination with the other improve- 
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ments furnished, has made possible the rapid manipulation 
of the machine, and, consequently, gives it a very high output. 


The Driving Mechanism 
The details of the construction are best shown in Fig. 3, 
which should be studied in connection with the elevations in 
Figs. 1 and 2. The tight and loose driving pulleys are shown 
at A. A belt shifter is provided whose handle extends for- 
ward to the operator’s working position. The pulley B, inside 


Fig. 2. Machine as arranged for Wet Grinding 


the column, is connected by a quarter turn belt with pulley C 
on a vertical driving shaft, the upper end of which carries a 
large pulley D, belted to the driving pulley # on the wheel- 
spindle. The latter has a long enough face to permit the free 
vertical movement of the wheel-slide Ff by the operation of 
handle G. The wheel-spindle is provided with ball thrust 
collars on both sides of its lower bearing. Vertical shaft H 
is also connected by gearing at K, with drum J. This gearing 
givessa change of speed for the work-spindle. Pulley Z on the 
latter is belted to this drum J over an idler. J, it will be seen, 
is long enough to permit the vertical adjustment of work-slide 
M throughout its whole range. 


The Automatic Control of Work-spindle Drive, 
Magnetizing Current, etc. 

The grinding wheel N is brought down to the work and is 
fed against it by the operation of hand lever G and the rack 
and pinion movement connected therewith. The positive stop 
which limits this downward movement is shown at O. This 
wheel-slide is counterbalanced by a weight inside the column, 
as shown, so that when the handle is released it returns to its 
upper position, leaving plenty of room under the wheel for 
the easy placing and removal of the work. The link and lever 
connections shown at P connect the wheel-slide F with a jaw 
clutch inside of drum J, disconnecting the.latter from the 
shaft on which it is mounted when slide Ff is in the upper 
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position. By this means the work-spindle is automatically 
stopped whenever the wheel is raised from the work. 

The automatic control of the magnetizing current is effected 
by a switch mechanism enclosed in the casing shown at the 
side of the frame in Fig. 1. The wheel-slide carries an arm 
provided with electrical contacts, which slide over correspond- 
ing contacts in the switch box. In the lowermost position, 
when the wheel is pressed against the work, the direct cur- 
rent is flowing through the chuck. As the wheel is withdrawn, 
this contact is broken and a new one is made, sending a de- 
magnetizing current through the coils of the chuck. In the 
final upper position of the slide, the chuck is entirely discon- 
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provision of the standard type of centrifugal pump, reservoir 
and piping, a blower at the lower end of the work-spindle has 
been furnished. The purpose and construction of this is most 
plainly shown in Fig. 3, where it is shown at Q. It is driven, 
as shown, by a direct connected motor, and exhausts into the 
hollow work-spindle, where the current of air is forced through 
its whole length up into the interior of the chuck, through the 


magnet coils, and out under the guards into the water space. — 


This current of air effectively prevents moisture from getting 
into the coils, and thus obviates any difficulty arising from 
cross-circuits or other electrical troubles, which are otherwise 


Fig. 4. Tool for Truing, which permits Adjustment 
of Carbon to present Fresh Cutting Edges 
difficult to avoid where a flood of water is employed. 
Guard U, fixed to the lower slide, and V, attached 
to the upper one, keep the water from flying over 
the machine and operator. 


Truing Device for the Wheel 


One of the difficulties met with on this style of 
grinder is the use of the diamond in truing the 
wheel. The surface of the wheel must obviously 
be kept true and parallel with the chuck face. To 
secure this it is necessary that the diamond be 
mounted in a holder which slides on the chuck face 
or platen, underneath the wheel. It will be seen 
that with this arrangement, the wear must neces- 
sarily come in one place on the carbon, resulting 
in a gradual flattening of the cutting edge, and the 
consequent glazing of the wheel. 

Fig. 4 shows an improved carbon truer designed 
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Fig. 3. Details of the Driving and Feeding Mechanism 


nected from the current, leaving it free for the removal of the 


work. 
The Work-spindle and its Slide 


As explained, the wheel-spindle slide is brought down each 
time to a positive stop. The adjustment for thickness of the 
work is therefore obtained by raising or lowering the work- 
spindle slide M, by means of the crank shown at the side of this 
slide in Fig. 1 and connected with elevating screw R in Fig. 3. 
When this adjustment is once made, it holds for successive 
operations, except as it is affected by the wear of the wheel. 
For this, compensation is made by the gradual raising of the 
work-spindle slide. The slide is very long in proportion to its 
overhang, so that there is little elasticity or lost motion. 

Special Provisions for Wet Grinding 

Fig. 2 shows*the machine as arranged for wet grinding, 

and Fig. 1 for dry grinding. It will be noted that besides the 


An Inexpensive Outfit for Wire Belt Lacing 


to overcome these objections. In this device the stone is set in 
a shouldered stem, fitted in the top of a flat holder. This stem 
is set at a considerable angle from the vertical. With this 
arrangement, when a flat spot has been worn on the carbon, 


the stem can be swiveled slightly and fastened in a new posi- 


tion, thus providing a means of obtaining new cutting points 
on the carbon and a keen cutting surface on the grinding 
wheel. 
matic switch so that both the magnetizing and the demagnetiz- 
ing currents are cut off, allowing the free manipulation of the 
carbon holder when truing the wheel. 

The diameter of the wheel is 8 inches, and that of the chuck 
is 10 inches. By reason of the provision of the magnetic 
chuck, a large number of small pieces may be held at once, 


making the machine especially suitable for rapid and accurate BY 


manufacturing. 


Means are also provided for disconnecting the auto- 2 
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MUMFORD WIRE HINGE BELT LACING DEVICE 


In the department of New Machinery and Tools of the July, 
1909, number of MAcHINERY, we illustrated a belt-lacing device 
made by the Mumford Mfg. and Supply Co., 258 West 22nd 
St., New York City. This device makes a lacing of the type in 
which a coil of wire is threaded through each end of the belt. 
When these coils are interlocked a raw-hide pin is drawn 
between them, forming the hinged wire belt lacing which has 
become so largely used on account of its efficiency and dura- 
bility. 

The improvements in the device consist in making provision 
for both single and double belts and in avoiding the necessity 
for turning the templet over for lacing the opposite ends of 
the belt. The way in which these improvements are made 
will appear from the description. The templet is fastened to 
the bench in any convenient way. As shown, it is done by 
staples which project through slots in the plate, and it is 
locked by a wire rod passing through the staples. The end 
of the belt is inserted in the turned-up front of the templet, 
where it is held by lightly driving in one or two wire nails 
as shown. The slots serve to guide the workman in making 
the holes with the awl, and in threading the wire through 
them with a pair of pliers. The wire lacing is threaded over 
a mandrel placed in the templet 
in front of the belt as shown. 

It will be noted that the slots 
run right-hand on one side of the 
center and left-hand on the other. 
For narrow belts, such as that 
shown in the engraving, the belt 
may be doubled back so that both 
ends are laced at once, one of 
them right-hand and the other 
left, allowing the laced ends to 
interlock properly. Wide belts 
should be placed in the templet 
evenly spaced on each side of the 
center line, so that half of the 
lacing is right-hand and the other 
left-hand. When the other end 
is placed in the similarly laced 
templet the other side up the two 
ends will interlock. The original 
construction -provided right-hand 
slots at one end of the templet 
and left-hand ones at the other 
end, necessitating a reversal for each operation. In this im- 
proved construction the templet at one end provides for sin- 
gle thickness belts and for double thickness at the other. 
The slots for the latter are alternately long and short, allow- 
ing for staggered lacing. 

While the device has a width of only 6 inches, it may be 
used on any width of belt by shifting from one position to an- 
other. It is the only tool of its kind which can be used for 
a belt wider than itself. As previously aescribed, the equip- 
ment comprises the templet, the necessary mandrels, an awl, 
pliers, and a supply of wire and raw-hide pins. 


DRESES POWER FEED SCREW MACHINE 


The illustration shows a very complete screw machine made 
by the Dreses Machine Tool Co., Cincinnati, O. This machine 
is provided with an automatic chuck and wire feed, friction 
back-gears, positive quick-change feed gearing, power feed for 
turret slide, separately adjusted automatic stop for each hole 
in the turret, and fine longitudinal adjustment for cross-slide. 
The facilities thus provided, in combination with the general 
excellence of design and workmanship, produce a machine 
which should be well adapted to a wide range of manufactur- 
ing work. 

The headstock and bed are cast in one piece, and the design 
of the headstock provides within itself for the adequate pro- 


tection of the feed and back-gearing. The spindle is driven ' 


by a three-step cone. The frictions for the back gears are of 
the toggle-joint type, and are so designed that the entire oper- 
ating mechanism can be put in place or removed without tak- 
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ing out the spindle. These clutches are powerful, easily ad- 
justed and noiseless in operation. The spindle bearings are 
of the highest grade of babbitt metal, upset into their seats. 
The nose of the spindle is of an improved construction which 
provides two blank cylindrical portions each side of the 
thread, fitting the thimble or faceplate of the chuck. There 
is no bearing on the thread itself, which merely serves to 
hold the chuck on and does not in any way affect the align- 
ment. The nose is made very short to bring the work close 
to the spindle bearing. The thrust is taken up against the 
inner rear housing of the head, allowing play in the front 
bearing for the elongation of the spindle from temperature 
changes. This also reduces the overhang and the length of 
the front bearing, compared with what would be necessary if 
the thrust were taken up at that point. 

The standard design of chuck and stock-feeding device is 
used, but special attention has been given to simplifying the 
operating mechanism, and arranging it for convenient hand- 
ling. The operating lever, aS will be seen, is placed in a 
position where the workman can exercise the greatest force 
with the least exertion. The split hub and clamp nut provide 
for changing the position of this lever to agree with the build 
or strength of the operator. It will be noted that the thimble 
for spreading the chuck fingers at the rear end of the spindle 


Dreses Screw Machine with Improved Friction Head, Geared Feed and Multiple Stops 


is provided with steps, which permit of a considerable vari- 
ation in the diameter of the stock used without requiring the 
machine to be stopped for readjustment. 

The turret has an index ring of as nearly the full diameter 
as is practicable. A long square gibbed locking bolt holds it 
firmly into position. By the construction employed, the wear- 
ing surface of the turret and slide is not interrupted by the 
locking bolt, and no particle of metal from the wear of this 
member in its seat can abrade the surface. Provision is made 
for taking up the wear of the turret on its stem. 

The turret slide is provided with a series of six stops, one 
for each hole in the turret, mounted on a bracket in the turret 
slide base. An abutment on the turret slide is provided, 
which is shifted from one of these stops to the other by a cam 
placed on the bottom of the turret. This abutment or stop 
dog makes about one-quarter revolution between the extremes 
of its movement. By means of an automatic locking plug, it 
may be instantly put out of action so as to clear all six stops. 
The bracket in which the stop screws are placed slides in a 
dove-tail on the turret slide bed. When the stop dog strikes 
one of the screws, it moves this bracket forward, knocking off 
the power feed. A slight additional movement can be given it 
by the pilot wheel for taking a finishing cut on a shoulder, 
and for cleaning out the chip left by the tool. A geared power 
feed of four changes is placed in the rear of the bed, and the 
changes are controlled by the small crank-handle shown be- 
neath the headstock. 

The cutting-off rest has a fine longitudinal adjustment on 
the bed by means of the handwheel, bevel gears and adjust- 
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ing screw shown. The cross-feed screw is provided with a 
graduated dial on the handwheel hub. The toolposts are of 
an improved design. They are open at the left-hand side, per- 
mitting them to be adjusted close to the face of the chuck. 
The wedges under the tools have a single dove-tail to keep 
them back in position, and knurled thumb-screws are provided 
for shifting them to adjust the tools to height. 

Provision for a large supply of cutting oil or compound is 
provided by the very deep pan, mounted under the bed of 
the machine. The oil reservoir is hinged to the pan so that 
it can be readily cleaned. The inside is provided with two 


chambers, in the first of which the grit and dirt is separated - 


and deposited before passing into the second or supply cham- 
er, where the pump suction is placed. The leg at the small 
end of the table is provided with a hinge-joint, so that the ma- 
chine rests, in effect, on a three-point bearing support, and 
the alignment is not disturbed by irregularities in the pull. 

The tool weighs about 2,600 pounds. It is built in three 
sizes to take 1, 1% and 2% inches through the wire feed. The 
illustration shows the 144-inch machine. 


ONHIDA STEEL-REINFORCED INDEPENDENT 
CHUCK 


The line of four-jaw independent chucks made by the Oneida 
National Chuck Co., of Oneida, N. Y., has recently been greatly 
improved by an ingenious and inexpensive improvement, the 
nature of which will be readily understood from an exami- 
nation of Figs. 1 and 2. This improvement consists in 
furnishing a steel reinforcement for the cast-iron body of the 
chuck, so located as to receive the tensile stress imposed by 
the tightening of the jaws on the work, and at the same time 
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The chuck itself is of high-grade construction, with steel 
operating screws and jaws properly tempered and hardened, 
The screws, having a center bearing for the end thrust, are 
threaded to the extreme outer and inner end, giving the 
jaws the greatest possible capacity for large diameters. Ow- 
ing to the reinforcement, it is possible to provide a deep seat 
for the jaws in the body, giving them unusual resisting power 
to strains tending to overturn them. The enlarged bearing 
area thus provided also adds very materially to the length 
of the useful life of the tool. 


Four Spindle Index Head Designed for Rapid Manipulation and 
Convenient Adjustment 
Three sizes of this chuck are now in stock, the 10-, 12- and 
14-inch, and it is expected to have all sizes ready shortly 
after February 1. Inasmuch as this improvement is so in- 
expensive as not to add to the cost of the chuck, its advan- 
tages to the purchaser are obvious. 


BICKFORD & WASHBURN FOUR-SPINDLE 
INDEX CHNTERS 
The tap and reamer fluting device herewith illustrated is 
made by Bickford & Washburn, 12 Chapman Street, Greenfield, 


Independent Chuck, Reinforced for Tensile 
Strains with a Steel Ring 


Fig. 1. 


furnish a durable steel seat for the thrust bearing of the 
SCTeWS. 

The interesting point in this construction is the way in 
which the steel is located in place in casting. The steel re- 
inforcement is made in the form of an electrically welded 
ring of bar stock, which is centered in the mold when the 
chuck body is cast. When the iron is poured it surrounds 
this steel ring and incorporates it in the casting. Thus no fit- 
ting or machining or extra trouble has to be taken at all in 
the construction. The various machining operations are gone 
through with as before, and the added expense of the re- 
inforcement is, consequently, negligible. When the chuck is 
completed, however, the steel bearing surfaces and the steel 
ring will be found in their proper places to take care of the 
tensile forces and to furnish the step bearing for the screw. 

Fig. 2 best shows the effect of the ring chuck. It ties the 
body together, as will be seen. All disruptive strain, due to 
the tightening down of the jaws, is received by the steel in 
~ tension, thus relieving and reinforcing the iron, which is no- 
toriously weak for a stress of this kind. Hig. 3 shows most 
plainly the way in which the thrust bearing is reinforced by 
the ring, which gives added durability at this point. 


Fig. 2. Showing Steel Ring 
Cast into Iron Body 


Fig. 3. Showing Location of Reinforcement at Screw 
Thrust Bearing 


Mass. 
mon operation, and is one of a large number of similar de- 
vices which have been in use for many years. In spite of the 
fact that the purpose of the tool is not new, however, we 
think it will be agreed, after examination, that the designers 
have succeeded in incorporating a number of new and valu- 
able features in its construction. 

The tocol comprises a base provided with a dove-tail slide, 
on which are mounted a tailstock adjustable for height, a 
headstock carrying the indexing mechanism, and a clamping 
block and lever for locking the work in place. This base, 
with the parts mounted thereon, is clamped bodily in place 
on the table of the milling machine, so that the device is — 
handled as a single unit. : 

The headstock contains four spindles, connected together by — 
spur gearing so that they are indexed in unison. The front 
spindle has mounted on it a bevel gear, meshing with a bevel 
pinion, which latter is provided with a crank and mounted in 
a bracket attached to the front of the headstock. One revolu- 
tion of this crank or handle indexes the work between each 
cut. By changes in the gearing, 3, 4, 5, 6, 7 or 8 cuts may be 
taken, and a corresponding number of flutes given to the tap 


It is an apparatus of simple construction for a com- 
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or reamer. The changes in indexing are made by using dif- 
ferent bevel pinions to engage with the large bevel gear on the 
first spindle. One of these pinions is shown in place in the 
machine and five more are lying on the bench in front of it. 
The large bevel gear has seventy teeth cut on one side and 
seventy-two on the other, further extending the range of in- 
_dexing mentioned. The fact that the index crank is turned 
exactly one revolution, whatever the number of flutes being 
cut, is one of the gdod points of the design, as it makes mis- 
takes in indexing impossible. 

The work is held between drivers on the headstock spin- 
dles and center points on tailstock spindles. Two forms of 
these drivers, one for square and the other for round shanks, 
are shown on the bench in front. The squared ends are 
driven by the socket shown with square tapered holes, while 
round work is held and driven by the prong type of driver. 

The headstock is a close sliding fit on the dove-tailed base, 
and it is moved in for clamping, or withdrawn for releasing 
by the operation of a toggle joint connected with the handle 
shown. The thrust is taken against the fixed block clamped 
to the left-hand end of the slide. The tailstock centers are 
each backed by heavy coiled spring, the strength of whose 
compression is adjustable by means of the screws and lock 
nuts shown at the rear of the block. As the headstock is 
pressed forward by the clamping lever, the blanks are brought 
up against the spring-supported tail centers to a greater or 
less degree, depending on the over-all length of the pieces of 
work. This spring pressure has the advantage over a posi- 
tive abutment of taking up the looseness which results from 
the pressing together of the drivers and work at the head- 
stock end under the thrust of the cut. The center points on 
the tail-stock are easily renewed in case of wear or accident. 

Attention should be called to the means provided for facili- 
tating the removal and insertion of the work. When the 
headstock is drawn back, the work, while still confined by 
the drivers at the left-hand end, drops off the tail centers into 
the notches on the support shown, whence they may be lifted 
out all together with one hand. In putting the work in the 
machine this support serves the same purpose, as the blanks 
are placed in the drivers at one end and dropped into the 
notches on the support at the cther, which brings the center 
holes at the right height for the tool centers. A single move- 
ment of the toggle handle then serves to clamp all four blanks 
in place. 

Another improvement, which will be seen from an examina- 
tion of the engraving, is the provision of an adjustment for 
varying the height of the tool centers for cutting taper flutes. 
This obviates the necessity for blocking up the tail stock on 
operations of this kind. The tail centers are mounted in a 
wedge-shaped block which is adjustable on the inclined base 
provided for it, as shown, thus raising or lowering the tail 
center points. This gives a vertical adjustment of one inch. 

The special advantages of this multiple spindle indexing 
device may be summed up as follows: First, it provides for 
great rapidity of action, owing to the use of the support for 
holding and locating the work before clamping, and the pro- 
vision of a single movement of the lever for locking four 
pieces of work in place; second, and perhaps most important, 
the work when pressed back by the cutter into the driving 
dogs, is followed up and held fast by extra heavy springs, 
without the loosening which would result with screw tight- 
ened or other positively operated centers; third, taper work 
is provided for without blocking up. The size shown has a 
capacity for taps or reamers from ¥% to 3 inch. 


* * * 


The annual reunion of the sales organization of Hill-Clarke 
& Co., Chicago, Ill., at which were present a large number 
of the manufacturers whom they represent, was held in the 
banquet hall of De Jonge’s restaurant in Chicago on January 
11, and the following evening they attended the theater as 


guests of the firm. 
* * * 


“Signs make business. Apart from all business in- 
terest a sign on a factory is an ethical courtesy to the travel- 
ing public—Industrial Department Circular, Erie Railroad. 
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NHW MACHINERY AND TOOLS NOTES 


DOUBLE-END ANGLE WRENCHES IN SETS: Frank Mossberg Co., 
Attleboro, Mass. This firm provides its double-end angle 
wrenches in sets put up in a neat compartment canvas case, 
to be used for machine equipment, automobile kits, and stand- 
ard engineers’ and machinists’ sets. The wrenches are care- 
fully proportioned and made of a high grade of material. 
The five wrenches, being double ended, fit ten sizes of bolts 
and nuts. 


BALL BEARING HANGER: Hess-Bright Mfg. Co., Philadelphia, 
Pa. This firm has devised a special form of hanger particu- 
larly adapted to the application of ball bearings to line shaft- 
ings. The hanger frame is of box section, and the bearing is 
provided with adjustments both vertically and horizonially. 
The design is such as to make the hanger simple in construc- 
tion and easy to erect and adjust. The line comprises five 
sizes, practically covering the field for work of this character. 


INDEPENDENT Pump HyprAvuLic JAcK: Duff Mfg. Co., Pitts- 
burg, Pa. This jack, which the makers call the “Duff-Beth- 
lehem,”’ is of the type in which the pump is independent of 
the ram cylinder, being connected therewith by an §8-foot 
length of flexible copper tube. This construction permits the 
use of the jack in confined places and at any convenient angle. 
It is possible to use one pump for operating several jacks. It 
may also be employed for general shop work as a small hydrau- 
lic press. This apparatus is made in various capacities from 
100 to 500 tons, with strokes ranging from 6 to 12 inches. 


“Vutcan” Auto Toon: J. H. Williams & Co., Brooklyn, N. Y. 
This tool is a solid one-piece forging, which combines in itself 
a remarkable number of functions. It may be used as a ham- 
mer, tire lug wrench, cotter pin puller, gas tank wrench, wire 
insulator scraper, air tank wrench, spark plug wrench, alli- 
gator wrench, cotter pin spreader or screw-driver. As a screw- 
driver it should be particularly effective for confined places, as 
three blades are provided, set in three different positions. The 
category of its useful qualities would not be complete without 
mentioning also the provision of a bottle opener. 


“ARPECO” PIPE AND NUT WRENCHES: Rogers, Printz & Co., 
Warren, Pa. These wrenches are of unusually simple con- 
struction, being formed only of two drop forgings, a drawn 
steel sleeve of seamless. tubing, and a small screw, which 
serves to hold the parts together. The adjustment consists 
of the simple sliding of the parts on each other by the fingers 
of the hand which operates the wrench. A wedge action locks 
the jaws as soon as the operating pressure is applied. A spe- 
cial thin model is furnished of only 14-inch thickness for the 
purpose of getting in small spaces. 


MoTOR-DRIVEN COMBINED VERTICAL MILLING AND SLOTTING Ma- 
CHINE: R. M. Clough, Tolland, Conn. This well-known ma- 
chine is primarily a vertical miller; provided with a simple 
slotting attachment operated by a worm and worm-gear con- 
nection with the milling spindle. It is especially adapted for 
diemaking and similar work. It has recently been provided 
with a single motor drive; the connection between the machine 
and motor is made by a Morse silent chain. A 1%-horsepower, 
120-volt Ridgway motor is used for the No. 2 size of machine. 


HypRAULIC CoLD TIRE-SETTING MacHINE: West Tire Setter 
Co., Rochester, N. Y. The well-known tire-setting machine 
made by this firm has recently been adapted to automobile 
work. When this machine is to be used, the tire is forged 
large enough so as to be strained beyond the elastic limit 
when pressing it on the wheel. The forcible compression has 
been found to densify and improve the metal. A recent ma- 
chine was provided with 18 hydraulic rams, capable of exert- 
ing a pressure of 100 tons each, with a supply pressure of 
2,000 pounds per square inch. For an ordinary automobile 
rim for a 4-inch tire, not more than 15 tons pressure for each 
ram would be required. 


CoMBINED HAND AND PowrR PIPE MACHINE: Crane Co., 
Bridgeport, Conn. This machine has a capacity for pipe from 
1% inch to 2 inches diameter, inclusive, and may be furnished 
with bolt threading dies as well in sizes ranging from 44 to % 
inch. The main frame, consisting of the base and bed, is cast 
in one piece. Compactness for the electric drive is secured 
by mounting the motor under the rear overhang of the head- 
stock, so that it requires no additional floor space. The action 
of the motor is by a belt or chain drive. Three speed changes 
are effected by a geared mechanism, controlled by a single 
lever. A rotary oil pump is provided for giving continuous 
lubrication to the dies. 


HoRIZONTAL RIVETING MAacHINE: H. P. Townsend Mfg. Co., 
Hartford, Conn. The Townsend riveting machine (which was 
described in a note in the department of New Machinery and 
Tools in the February, 1909, number of MAcHINERY) is now 
furnished in horizontal form as well as in the vertical -design 
then described. It is intended for long or bulky work which 
it is inconvenient to handle in a vertical position. The action 
of the machine causes a series of disks to strike the end of 
the riveting hammer, giving a great number of blows per 
minute, the variation in blows being obtained by variation in 
speed. The machine will handle rivets from 1/64 up to 5/64 
inch in diameter. 
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MULTIPLE SPINDLE MILLING MAcHINE: Newton Machine Tool 
Works, Inc., 24th and Vine Sts., Philadelphia, Pa. This ma- 
chine was built for special work, but involves a number of 
new features which might, perhaps, be applied to advantage 
in a great many general shop operations. The machine is of 
the planer type, with a horizontal spindle, having a driving 
head on one column and an outboard support on the other. 
The cross-rail carries two heaas with vertical spindles. These 
heads are, however, adjustable, so that the spindles may be 
set at any angle out of the vertical desired, permitting the 
cutting of angular surfaces with ordinary end and face mills. 
The machine will mill work up to 16 feet long and 30 inches 
wide. 


CoMBINED BENCH CENTER AND CENTERING Macuine: Artisan 
School, Syracuse, N. Y. This machine as indicated by its 
name serves the double purpose of indicating the truth of 
work mounted on centers and drilling center holes in rough 
stock with the standard form of combination center drill. 
The machine is provided with a graduated indicating pointer 
for showing the amount by which the work runs out of true. 
An adjustable V-block is provided for supporting work which 
otherwise would require a “third hand.” The rod for knock- 
ing out the center drill or center (as may be required) is 
permanently mounted in the machine. The design of the 
framework and the general construction of the tool is unique, 
but of convenient and rational form. 


COMBINATION BENCH AND VISE STAND: New Britain Machine 
Co., New Britain, Conn. This device consists of a 5-inch vise, 
mounted on a solid iron tripod, either alone or in combina- 
tion with a tray or bench top. The whole arrangement is 
compact and occupies a minimum of floor space. It is sold 
as a unit and is ready for service as soon as it is attached to 
the floor, on which it rests firmly no matter how uneven it 
may be. Any make of vise preferred by the customer will be 
furnished. When one of the swivel base type is used, the 
binder for locking it operates in a pocket in the front of the 
tripod rod. When a pipe vise is used, the shelves form a con- 
venient place for dies, cutters or tongues. The size of the 
table is 20 by 40 inches. The weight complete is 375 pounds. 


TAPPING ATTACHMENT FOR SENSITIVE DRILL: Taylor & Fenn 
Co., Hartford, Conn. We have previously described a num- 
ber of designs of this make of drill press (see, for instance, 
the department of New Machinery and Tools in the May, 1909, 
number of MacuHInrery). In this machine the speed changes 
for the spindle are obtained by a geared change mechanism 
in the base of the adjustable spindle column. The improved 
tapping attachment consists of a reversing mechanism, located 
at the same point and operated by a small projecting lever. 
The reverse of the spindle is effected by a clutch in combina- 
tion with a set of bevel gears. The vertical movement of the 
spindle and its reverse can be controlled by the same hand, 
though a positive connection between the two movements 
will be furnished if desired. 


ELECTRIC TACHOMETER: Industrial Instrument Co., Foxboro, 
Mass. This device is essentially an electrical generator, posi- 
tively connected (by silent chain or otherwise) with the part 
whose speed is to be measured, and electrically connected 
with a special volt meter calibrated directly in revolutions 
per minute. The generator is of the alternating type, so that 
the uncertain action of brushes and other sliding contacts is 
avoided. Irregularities in the voltage and consequent vibra- 
tion of the meter needle are avoided by driving the generator 
through a fly-wheel, whose connection with the motive power 
is through a coil spring, which absorbs momentary speed 
changes. As many indicating dials as may be desired can be 
attached to a single generator, so that information as to speed 
may be given in a number of places simultaneously. 


INSERTED LATHE TOOL-HOLDERS: G. R. Lang Co., Meadville, 
Pa. These tools are made in a variety of designs, one of 
which is particularly interesting in obviating the use of the 
regulation spherical ring and tilting shoe. The tool is clamped 
solidly down onto a block on the cross-slide, no adjustment for 
height of tool being furnished or required, owing to the fact 
that the point of the tool is ground on the end and not at the 
top, thus keeping the height constant at the right position. 
Tools of this design are used for turning, side facing, cutting 
off, ete. A special cutting-off tool-holder (another new prod- 
uct) permits the use of a blade having flat top and bottom, 
the proper gripping force being provided without dove-tail- 
ing these surfaces as usual. Side clearance is provided so 
that the blades cut as well as a properly forged tool of the 
old style. 

HAND-FEED AND AUTOMATIC THREAD ROLLING MACHINES: 
Waterbury Farrel Foundry & Machine Co., Waterbury, Conn. 
This firm has redesigned its line of reciprocating thread roll- 
ing machines, and has introduced a number of improvements. 
An offset crank is used in place of the former quick return 
movement for giving a slow, powerful threading stroke. A 
new device is applied to prevent the possibility, in the auto- 
matic feed machines, of getting a blank into the feeding 
guides in a wrong position, and thus clogging the feed. Extra 
long dies are used, and provision is made for an extra length 
of thread as well. The six sizes have a maximum capacity for 
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work from \%4 to 1 inch in diameter, and for a depth of die 
ranging from 1 to 3 inches. They are built in horizontal 
form with automatic feed for small and medium work, and 
hand feed for the heaviest; and inan inclined form for auto- 
matically feeding headless blanks. All the mechanism of the 
machine is thoroughly guarded. 


Micro-ADJUSTABLE Bortnc Heap: Porter-Cable Machine Gos 
Syracuse, N. Y. This tool is intended for use in connection 


with the maker’s sensitive high-speed universal milling attach- — 


ment, but may be applied to milling machines and drill presses 
in general. It consists of a shank mounted in the spindle 
of the machine, carrying a head with cross-slide ways formed 
in it, on which the tool-holder is adjusted. This adjustment 
is effected by a micrometer screw with graduations reading 
to thousandths of an inch. The tool head is provided with a 
split chuck for holding the cylindrical shanks of the boring 
tools, and has suitable clamping arrangements for binding it 
firmly to the tool when the adjustment has been made. The 
tool itself has a 14-inch shank, and the draw-in chuck fur- 
nished is fitted for boring tools of 14-inch shank. The cross 
adjustment is % inch, making it possible to enlarge a hole 
% inch without change of tool. This device will be found 
very useful in the accurate boring of small holes in jigs, fix- 
tures, dies, ete. 


TELESCOPING INsipE Gace: L. S. Starrett Co., Catalogue 18D, 
Athol, Mass. This gage is intended for use in measuring the 
exact size of holes or slots by the use of an outside microm- 
eter caliper; the tool is, in fact, a transfer gage, very solid 
and accurate in construction. In general form it resembles 
a T-head wrench in which one of the arms of the T telescopes. 
into the other, against spring pressure. After pressing to- 
gether, it is locked by a thumb-screw at the outer end of the 
shank and inserted in the hole. Releasing the thumb-screw 
allows the measuring arm to spring open to the diameter of 
the hole being measured. Locking the knurled thumb-screw 
again clamps the arms in this position, after which the tool 
is removed and the diameter measured. The end of each of 
the heads is hardened and ground to the radius of the small- 
est hole the tool enters. The instrument possesses advan- 
tages over the inside caliper in the matter of stiffness and 
accuracy. The gages are made in five sizes, having a range 
from \% to 6 inches. 


Fan DYNAMOMETER FOR TESTING GASOLINE AND OTHER Mo- 
TORS: Joseph Tracy, 116 West 39th St., New York City. We 
have illustrated various arrangements of fans for absorbing 
the power when testing engines. These appliances have all 
been of the home-made order. The above manufacturer has 
now placed on the market a well-designed and compact appa- 
ratus for this purpose which offers several improvements over 
the home-made construction, the most noticeable of which is 
the provision of a tachometer directly connected with the spin- 
dle so as to give speed readings at all times. The resistance 
blades on the arms of the fan are radially adjustable to ab- 
sorb more or less power. For any given position of these 
blades the tachometer dial may be calibrated to read directly 
for the power appropriate to a given speed. A series of dials 
is provided for different positions of the blades, so that the 
machine will read the power absorption directly over a range 
running from 1 horsepower at 180 revolutions to 70 horse- 
power at 980 revolutions. 


END MILLS FoR PRECISION Work: Porter-Cable Machine Co., 


Syracuse, N. Y. These end mills are built for high-speed — 


operation on fine work, and range in size from 1/16 inch to 5/8 
inch in diameter. The mills from 1/16 to 5/32 inch are pro- 
vided with but a single tooth, which is cut to the center so 
that the tool may be fed directly into the work like a drill. 
The sizes from 3/16 to 1/4 inch have two teeth, also cut to 
the center. All of these mills have straight teeth. For the 
sizes from 1/4 to 5/8 inch diameter, four or six teeth are used, 
cut spirally; the larger sizes are made of high-speed steel. 
The teeth of the mills are given a peculiar form which greatly 
increases their strength, effecting a large saving in the matter 
of drill breakages. The unusually small number of teeth used 
has been found by the makers of exceptionally great advan- 
tage. Each tooth has a much stronger backing and is much 
less liable to break. Their metal-removing capacity is as 
great as in the older multiple tooth styles, since it has been 
found that in most cases but one tooth at a time would work 
anyway. While these tools were designed particularly for 
the maker’s high-speed milling attachment, they are appli- 
cable as well to any high-speed milling machine built for ac- 
curate work. 

AUTOMATIC TEMPERATURE REGULATOR FOR GAS FURNACES: 


American Gas Furnace Co., 24 John St., New York City. This 
device is designed to work in connection with a thermo-elec- 


. tric pyrometer, and it is so constructed that the exceedingly 


delicate movements of the needle of that instrument control a 
mechanism for opening and closing the gas and air valves 
without interfering to the slightest degree with the sensitive- 
ness of the operation of the indicating mechanism. It will 
be admitted that this is something of an achievement in me- 
chanical construction. The power for the valve movements 
is furnished by a small fan motor connected by a 14-inch pipe 
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with the regular air supply of the furnace, so that no special 
motive power connections are required. The mechanical con- 
trol of this motor by the needle is effected by a system of 
interferences, which that needle offers to members driven by 
the motor. This interference is effected without restraining 
to the slightest degree the movements of the needle itself. 


The instrument is designed to hold the temperature control ° 


steady within five or ten degrees of a given point of tempera- 
ture. It may be instantaneously adjusted to any point on the 
temperature scale, and it is so constructed and enclosed as to 
be durable and fool-proof. 

ENGINE FOR FAN AND GENERATING SETS: B. F. Sturtevant Co., 
Hyde Park, Mass. This firm has for many years built a line 
of engines for driving either by belt or direct connection the 
fans and generators which they manufacture. They recently 
placed on the market a new model of vertical single engine 
for this work, which incorporates all the improvements which 
their past experience in this line has suggested. It is of the 
high-speed, closed type, having openings fitted with dust-proof 
covers which can be easily removed. A distance piece is pro- 
vided between the cylinder and the frame which permits ac- 
cess to the stuffing box, and provides, as well, a watershed for 
keeping the oil from the frame out of the cylinder, and for 
keeping the water of condensation from the cylinder out of 
the frame. An oil reservoir is mounted oh the frame, from 
which the oil flows to all the bearings, through piping 
equipped with sight feed regulators. A reservoir cast in the 
base receives the oil, where it is filtered through a fine screen 
and then pumped back to the reservoir. The pump may be 
dispensed with by keeping the reservoir at the top full, draw- 
ing off the excess from the bottom. The Rites inertia gover- 
nor is used, and provides for a maximum variation of speed 
between no load and full load of not more than 1% per cent. 
For direct connection with a pump, fan or similar apparatus, 
the base is extended so as to make the whole installation a 
complete unit. These engines are carefully tested before leav- 
ing the works. Particular stress is laid on compactness, econ- 
omy, dependability and smooth running features, making the 
engines particularly adapted to isolated electric plants. 

s * #* 


WAGE RAISE RECOMMENDED BY N. M. T. A 

Commissioner Robert Wuest, of Cleveland, Ohio, in his 
monthly letter for January to the members of the National 
Metal Trades: Association, recommends that the members 
raise wages of their employes wherever possible to keep pace 
with the great increased cost of living. He says in part: 

“To increase wages as the demand for labor increases is 
good business. That it is doubly good business when an era 
of great prosperity is at hand cannot be denied. Let us see 
what would follow this increase of wages of our employes: 
First, it will keep them in their shops instead of driving 
them into other shops; second, it will keep them contented 
and ready to work with hearty good will; third, it will keep 
our products up to the standard of practice of the times be- 
eause it will enable us to retain efficient workmen. 

“Speaking generally, it is fair to say that the wise policy 
of manufacturers is to pay their employes the best wages 
that they can afford to pay. Voicing the sentiment which 
pervades the councils of the National Metal Trades Associa- 
tion, we wish io impress upon our members the importance 
of remembering this. The more it is remembered and prac- 
ticed, the longer we will be immune from strikes and their 
consequences. 

“The papers of the country at this time are full of talk 
about the increased cost of living. The reasons assigned for 
this increase are many and varied. But be the 
reasons what they may, the fact is undeniable that a dollar 
does not go nearly so far to-day as four or five years ago. It 
would seem to be good business for all our members to take to 
heart the foregoing on the wage question. Good wages, the 
proper education of employes—especially apprentices—the 
adoption of practical and equitable profit-sharing systems are 
important factors in the solution of the labor problem.” 

* * * 


TENTH INTERNATIONAL AUTOMOBILE SHOW 

The Tenth International Automobile Show was held in the 
Grand Central Palace, New York City, December 31, 1909, to 
January 7, 1910, under the management of the American 
Motor Car Manufacturers’ Association. There were over eighty 
exhibitors of vehicles, and a great number of exhibitors of 
accessories, the exhibition being distributed over the main 
floor and the two balconies. The American Motor Car Manu- 
facturers’ Association numbers forty-three members, and it is 
of some interest to note the principal features of the cars 
brought out by the members of the association. In all, there 
are 183 different pleasure cars and 86 commercial vehicles 
made by the members of the association and specified as 1910 
models. Of the pleasure cars, only 6 are one-cylinder cars, 
14 are two-cylinder cars, one is a two-cycle three-cylinder car, 
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19 are six-cylinder cars, and the remaining 143 are four- 
cylinder cars. Of the commercial vehicles the smaller sizes 
in general are two-cylinder cars, these numbering 50, while 36 
are four-cylinder cars. Of the pleasure vehicles only 12 are 
specified as air cooled, one is either air- or water-cooled, while 
170 are water-cooled. Of the commercial vehicles 4 are air- 
cooled, 7 are either air- or water-cooled and 75 are water- 
cooled. As regards the approximate power of the cars, 12 of 
the pleasure cars are of less than 15 H. P.; 30 are between 
20 and 25 H. P.; 38 are of 30 H. P. or thereabouts; 24 of 35 
H.’P.;°20, 40 H. P.; 14, 45 H. P.;°25, 50H. P.; and 18, 60 H. P. 
or more. Of the commercial vehicles, 10 are of 20 H. P. or 
less; 9 of about 25 H. P.; 29 of about 30 H. P.; 4 between 30 
and 50 H. P.; 38, 50 H. P.; and one 60 H. P. As regards 
price, 27 of the pleasure vehicles are priced at less than $1,000; 
29 between $1,500 and $2,000; 45 between $2;000 and $2,500; 29 
between $2,500 and $3,000; 24 between $3,000 and $4,000; and 
29 at over $4,000. Of the commercial vehicles 11 are specified 
at a price below $1,000; 10 between $2,000 and $3,000; 9 be- 
tween $3,000 and $4,000; 17 between $4,000 and $5,000, and 
10 above $5,000. The price of a number of commercial vehi- 
cles is furnished only on application, so that the figures above 
do not include the whole list of all makes. 
* = * 


TENTH A. L. A. M. AUTOMOBILE SHOW 


The Tenth National Automobile Show took place under the 
auspices of the Association of Licensed Automobile Manufac- 
turers at the Madison Square Garden, January 8 to 15. There 
was a total of 56 exhibitors of complete cars, 21 motor-cycle 
exhibitors, and 246 exhibitors of accessories and parts. The 
tremendous growth of the automobile industry in the last few 
years was plainly in evidence to anyone who has had an oppor- 
tunity to see the National Automobile Show from year to 
year. On the main floor and on the elevated platform were 
placed only gasoline pleasure cars, while electric pleasure 
vehicles were exhibited in an exhibition floor of their own. 
The basement was occupied by commercial vehicles and motor- 
cyclés, while the concert hall and balconies accommodated the 
exhibitors of accessories. The Madison Square Garden was 
exquisitely decorated for the event, it being stated that more 
than $35,000 was spent on decorations. In all, there were 91 
gasoline pleasure cars, 2 steam pleasure cars, 22 gasoline com- 
mercial cars, and 23 electric pleasure cars exhibited. Of the 
gasoline pleasure cars 65 were four-cylinder cars and 26 six- 
cylinder cars. Of the gasoline commercial cars one was a 
one-cylinder car, 4 were two-cylinder cars, and 17, four-cylin- 
der cars. All the pleasure cars, with the exception of five, 
and all the commercial cars, with the exception of six, were 
water-cooled. As regards the power of the cars 2 of the gaso- 
line pleasure cars were of less than 20 H. P., 29 were between 
20 and 30 H. P., 20 were between 30 and 40 H. P., and 20 were 
between 40 and 50 H. P., while 18 were 50 H. P. and over. 
The power of two of the gasoline pleasure cars was not speci- 
fied. Of the commercial cars 5 were under 20 H. P., 10 were 
between 20 and 40, and 6 were 40 H. P. and over. As regards 
price, 3 of the exhibited cars were priced at less than $1,000, 
10 between $1,000 and $1,500, 12 between $1,500 and $2,000, 7 
between $2,000 and $2,500, 10 between $2,500 and $3,000, 37 
between $3,000 and $4,000, 31 between $4,000 and $5,000, and 
30, $5,000 and over. 

* * * 


A. L. Pfitzner recently made an exhibition flight at Ham- 
mandsport, N. Y., with a monoplane equipped with a new bal- 
ancing device which, it is claimed, does not infringe upon the 
Wright patents on the warped plane principle. The Pfitzner 
device consists of two sliding panels at the outer ends of each 
wing. These panels are mounted on tracks under the wings, 
and are controlled by cords leading to the operator’s seat. 
Changing the position of the panels accomplishes the same 
results in the balancing of the monoplane as warping the 
wings in the Wright models. 

* * * 
Don’t think you are a machinist until you can take a set 


of drawings and produce from them what the draftsman wants 
made. 
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A METHOD FOR LOCATING THH DECIMAL 
POINT IN SLIDE RULE CALCULATIONS 


CHAS. G. RICHARDSON* 


The location of the decimal point in the results of multi- 
plication and division has proven a vexatious problem to most 
users of the slide rule. The formulas heretofore given have 
proved cumbersome and confusing; inapplicable, practically, 
to examples of any length. It is believed, therefore, that the 
following easily remembered method will commend itself to 
all interested. Bearing in mind that when the words “left- 
hand figures” are used, the number of figures to the left of 
the decimal point (or in the integral portion of the number) 
is meant, there are two short rules which must be thoroughly 
memorized. 

Rute No. 1. Multiplication. The left-hand figures in the 
product equal the sum of the left-hand figures in the factors, 
except that one left-hand figure must be subtracted for each 
time the slide projects to the right. 

Rute No. 2. Division. The left-hand figures in the quo- 
tient equals the left-hand figures in the dividend minus the 
left-hand figures in the divisor, except that one left-hand fig- 
ure must be added to those in the dividend for each time the 
slide projects to the right. 

These two rules embody the whole method, and once hay- 
ing been learned, there only remains their application. Note 
that absolutely no reference is made to slide projections to 
the left. 

The “left-hand figures’ would be 


38 in 843.210 

2in 41.189 

Lin 6.922 

0 in 0.632 
—lin 0.028 
—2 in 0.003 etc. 


The use of the two rules will now be illustrated by exam- 
ples chosen at random, leading from simple problems to those 
more complex. The calculations are given in detail, but after 
a little practice the decimal point can be determined men- 
tally with great rapidity. 


(Note: It is understood that the lower scales on the slide 
rule are used.) 
Hramples 8 <)> == 40: 


The slide does not project to the right, therefore add the 
left-hand figures of the factors, giving two in the product. 

Example: 8X5 xX 12— 480. 

The slide projects once to the right, therefore add left- 
hand figures of factors and subtract 1, giving 3 units in 
product. 

Haeample: 8X5 * 12x 0:16 X 0.08 = 6.14. 

The slide projects twice to the right, therefore (1+1-+ 
2+ 0—1)—2=1 left-hand figure in the product. 

Haampte> (128 <C132.16 Kite old X< 0:008 <X70:6 8 == 412720: 

The slide projects three times to the right, therefore (3 + 
3+2+2—2-+0)—3:=5 left-hand figures in the product. 

140 


20 

The slide does not project to the right, therefore subtract 
tBe divisor’s left-hand figures from the dividend’s, or 3 —2—= 
1 figure in the quotient. 

360 
—=15. 

24 

The slide projects once to the right, therefore add 1 to the 
dividend’s left-hand figures and then subtract the divisor’s, or 
(3 +1) —2=—2 left-hand figures in the quotient. 


3600 


— | 


Hxrample: 


Hxeample: 


== i153 
24 X 12 


The slide projects twice to the right; therefore (4+ 2) — 
(2 + 2) =2 left-hand figures in the quotient. 


3600 


Example: 


Example: == e360) 


24 x 0.12 & 0.004 x 18 
The slide projects three times to the right, or there are 
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(4+ 3)—(2+0—2+42)=5 left-hand figures in the quo- 
tient. ‘ 

In formulas involving a combination of multiplication and 
division, the value of the method especially asserts itself, 


12 xX 8 
=o 


Hzample: ie 
LOD 


Alternately dividing and multiplying to save unnecessary 
settings, gives one projection to the right in division, but none 
in multiplication. Therefore, adding 1 to the dividend’s left- 
hand figures and subtracting the divisor’s, we have (2 +1+ 
1) — (2+ 1) =1 left-hand figure in the result. 


16 xX 14 x 24 
Hxzample: — ——— = 3.11. 
30 X 72 X 0.8 


Here we have one projection to the right in multiplication, 
but none in division and consequently (2 + 2+ 2—1) — (2+ 
2-+ 0) = 1 left-hand figure in the result. 

As we proceed to longer examples it becomes rather difficult 
to separate mentally the number of projections to the right 
in multiplication from those in division. Short vertical lines 
may be used to keep this score, as it might be called, these 
marks being placed either above or below the division line 
according to whether the operation is respectively one of mul- 
tiplication or division. Inasmuch, however, as a projection to 
the right in multiplication subtracts 1 and a projection to the 
right in division adds 1 to the left-hand figures in the divi- 
dend, it is unnecessary to score every projection to the right, 
as such a projection in division often may be immediately 
balanced by moving the runner to the next number in the 
dividend. In other words, it is only the unbalanced projec- 
tions to the right which it is necessary to record. 

To illustrate: 


I 114 x 232 x 1.98 x 0.0006 x 188 
Score = 9.309. 
II 196, 0.064 K-72 K O42. 14 Laas 
Taking the solution step by step 
AS23319 Gee eet slide is to left 
Moultiplysby~ 23202 eee slide is to left 
Divide by) 20!064452>-.2. slide is to left 
Miunltipl ye yet Sere eacter- slide is to right (mark above line) 
Divide DyiZiwy oes ee slide is to left 
Multiply by 0:0006...... slide is to left 
Divides by 0dr ein slide is to right 
Multiply by 188 ...... slide is to right { balance 
Divides ibyssel 4s parece slide is to right (mark below line) 
Divider \byaedl2Omera teat slide is to right (mark below line) 


Now the excess of the lower group of “marks” over the 
upper is 1, therefore the slide has gone to the right once more 
in division than in multiplication, and 1 is to be added to the 
dividend’s left-hand figures before subtracting the divisor’s, or 
(3+3+1—3+3+1)9—(8—14+2+0+2+4 2) =0. 

It makes no difference as to the order in which the problem 
is solved; the excess of one group of projections over the 
other will be the same. Gratifying “results” will certainly 
follow a little careful study and practical application of the 
simple principles enumereted. 


* * * 


A new 14-inch gun for battleships is being constructed at 
the Washington Navy Yard. This gun will have an extreme 
range of 25 miles, although the range at which it will be 
fired in regular action will be about 5 miles. The projectile 
from this new gun leaves the muzzle at the velocity of 2,000 
feet per second, and when fired with a full charge of 365 
pounds of powder it will penetrate 22.7 inches of Krupp steel 
armor plate, when leaving the muzzle. The projectile weighs 
1,400 pounds and the total length of the gun is 53% feet. 


eA Ee 


A prize of 50,000 frances has been offered by the Turin (Italy) 
Chamber of Commerce, in connection with the Turin Exposi- 
tion of 1911, for that invention or discovery, made before 1908, 
that has proved in practice of the greatest advantage in pro- 
moting national economy. Applications are to be made, in 
Italian or French, before April 1, 1911, to “Commissione per il — 
Concorso a Premis, Camera di Commercio, Torino, Italia.” 
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NEW SHOPS AT PURDUE UNIVERSITY 


The new buildings which are now under way for the Depart- 
ment of Practical Mechanics at Purdue University, Lafayette, 
Ind., are worthy of notice as representing a notable advance 
in the efficiency of practical instruction at that institution. 

The organization of this branch of work at Purdue is some- 
what different from that in most other technical schools. The 
department of Practical Mechanics stands by itself, inde- 
pendent of the School of Mechanical Engineering and bearing, 
to the latter somewhat the same relation as do the departments 
of Mathematics or Applied Mechanics. The department is in 
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as from the sides and is capable of indefinite extension in the 
rear. A basement under the wood shop accommodates stored 
lumber and contains the shafting and motors for driving the 
machinery on the main floor. A similar group on the south 
side contains the machine shop, the foundry and the connect- 
ing store rooms and demonstration rooms. The basement of 
the machine shop will be used for storage. 

The buildings will be lighted throughout by electricity and 
heated by a combined radiation and blower system, insuring 
uniform temperature and thorough ventilation. The machin- 
ery in the shops will be driven by electric motors, both group 
and independent drives being employed. Alternating and di- 
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Plan of New Shops for Department of Practical Mechanics Purdue University 


charge of a staff of professors and instructors and covers the 
work done in elementary mechanical drawing, descriptive 
geometry and shop instruction. 

In 1909 the State Legislature recognized the crowded con- 
dition of the present shops and drawing rooms and ap- 
propriated the sum of $170,000 for new buildings and equip- 
ment. Plans and specifications were prepared, contracts let 
and in May of that year work was begun on the new plant. 

As may be seen from the outline plan, the buildings form a 
connected group containing a front or main building, a longi- 
tudinal corridor and transverse wings. The general construc- 
tion is of the factory type with concrete foundations, brick 
walls and roofs lighted from above. The main building, 65 
by 120 feet, three stories high, furnishes accommodations for 
class-room instruction and for drawing. On the ground floor 
are offices, class-rooms and a lecture room 50 by 65 feet. The 
second and third floors each contain two large drawing rooms 
and the necessary offices, blue-print rooms, ete. 

The remaining buildings are one story in height. A long 
corridor joining the shops proper has in the basement. the 
heating plant and space for lockers and wash-rooms, while its 
ground floor contains offices and cases for exhibits and models. 
The wood shop, 60 by 142 feet, and the foundry, 50 by 104 
feet, each under a separate roof, form one wing with an inter- 
mediate space of 25 feet used for tools, stock and demonstra- 
tion rooms. Each building is lighted from overhead as well 


rect currents will be available for the two classes of trans- 
mission used. 

We are indebted to Prof. Charles H. Benjamin, dean of the 
Schools of Engineering and Director of the Engineering Lab- 
oratory for the foregoing information. 


* * * 


LUBRICATION AND LUBRICANTS 


At the regular monthly meeting of the American Society 
of Mechanica] Engineers, January 11, papers on the subject of 
lubrication and lubricants were read and discussed. The 
authors of the papers were Dr. Charles F. Mabery, professor 
of chemistry at the Case School of Applied Science, of Cleve- 
land, Ohio; Prof. F. H. Sibley, of the University of Alabama, 
and Dr. P. H. Conradson, of the Galena Signal Oil Co. 

Dr. Mabery’s paper dealt especially with laboratory tests 
of lubricants containing deflocculated graphite, but contained 
also considerable matter of direct practical application. The 
various fields of usefulness of different lubricants were referred 
to. Greases compounded with graphite, for example, are of 
particular advantage on low-speed bearings, under heavy load, 
while natural graphite serves an excellent purpose in cast iron 
bearings, where it appears to smooth the surface of the porous 
metal. On close grained surfaces highly finished, however, care 
must be exercised so that it does not collect and scratch and 
abrade the journals and bearing. 
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Some of the tests on the deflocculated graphite gave very 
interesting results. It was found that a very small amount 
of graphite suspended in water serves its purpose as an etf- 
ficient lubricant. For example, an amount of only 0.35 per 
cent of graphite in water will sustain a pressure of 70 pounds 
per square inch in the bearing, and a larger amount than 
that is superflucus. Experiments were also carried out with 
graphite defiocculated in kerosene and various lubricating 
oiis. It was found that one cubic inch of graphite in three 
gallons of oil is sufficient to give excellent results and ma- 
terially reduce friction. Experiments were also undertaken 
with a view to determine the rise in temperature with the 
‘various lubricants, and the most remarkable result in this 
direction was that graphite suspended in water is an excellent 
lubrication means for keeping the temperature of the bear- 
ings constant. The increase in temperature when testing 
with this lubricant did not exceed 5 degrees F. 

Prof. Sibley’s paper described experiments undertaken to 
determine the relation between viscosity and the wearing and 
lubricating qualities of oils, and the effect of the con- 
stituents of various oils on the lubricating qualities. Twenty- 
two oils were tested, the method of procedure being to find 
the chemical composition and viscosity of each oil, and then 
use it as a lubricant in a journal bearing. ‘The viscosity of 
an oil is measured by its resistance to flow, a strong resistance 
to flow indicating a high viscosity. The experiments showed 
that the viscosity of an oil affects its lubricating quality in 
the following way: If the oil is adapted to the load put upon 
it, then the lower the viscosity the better the oil as a lubri- 
cant. The oil, however, must conform to the character of the 
load, a light oil being unsuitable for heavy loads. 

While the two previous papers dealt particularly with 
laboratory tests of oils, Dr. Conradson’s paper dealt more di- 
rectly with practical conditions, and oils suilable for steam 
turbine plant lubrication, railroad journal lubrication, etc., 
were discussed by him, as well as several other practical con- 
Siderations affecting lubricants. 

In the discussion following the reading of the papers, Mr. 
Henry Souther made some interesting remarks relating to the 
lubrication of automobile cylinders. He had found by practi- 
cai experiments that a high flash-point oil is not desirable, 
because of the gum and residue that always results from 
oils of this kind. These oils give good lubrication while run- 
ning, but make it difficult to start the engine after it has been 
standing. The most desirable lubricant for an automobile 
cylinder is an oil which will take care of the main shaft 
bearing and the main pin bearings of the piston, and then 
passing up the piston into the explosion chamber, will dis- 
appear as much as possible, so as not to leave any consider- 
able amount of residue oil. Such oils have viscosity of 40 to 
50 seconds at 210 degrees F., as measured by the Saybolt 
viscosimeter, and a specific gravity of from 28 to 31 Beaume. 

= * 


PHRSONALS 


The present address of P. L. Joselevitsch, formerly of 733 E. 
16th St., Minneapolis, Minn., is desired by the editor. 


_W. B. Engler, formerly assistant chief engineer of the Re- 
liance Motor Truck Co., Owosso, Mich., has now been made 
superintendent of that company. 


John J. Grant has been made consulting engineer of all the 
' constituent plants of the Hveritt-Metzger-Flanders Co., auto- 
mobile builders, Detroit, Mich. 


Oscar Stegeman has associated himself with Messrs. Landau 
& Golden, consulting engineers, New York, as a western en- 
gineer. He will be located in Milwaukee, Wis. 

George H. Hall was recently transferred from the Boston of- 
fice of the Sprague Hlectrie Co. to its motor and generator de- 
partment in the company’s general office, New York City. 

John J. Murphy, blacksmith foreman for the Wabash R. R. 
at Moberly, Mo., has been appointed to a’similar position at 
Decatur, Ill., succeeding Christopher Jackson, resigned. 

Joseph J. Reid has taken charge of the eastern sales de- 
partment of the Harris Automatic Press Co., with the title of 
eastern manager. He succeeds E. H. Barney, resigned. 


Christopher Jackson, blacksmith foreman at the Wabash 
Car Shops, Decatur, Ill., left January 1 for Dayton, Ohio, to 
become superintendent of forges for the Barney & Smith Car 
Co. 

H. C. Fay, of the engineering department of the Remington 
Arms Co., Ilion, N. Y., has been appointed foreman of the 
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chucking and punch press department to succeed W. H. Dot- 
zauer, resigned. 


W. J. Greer, better known as “Genial Jack” Greer, is back 
again among his own in Pittsburg representing the interests 


of the Van Dorn Electric and Mfg. Co., maker of electric r.. 


drills and reamers. 


C. E. Chambers has been appointed superintendent of motive 
power of the Central Railroad of New Jersey, with office at 
Jersey City, N. J. Mr. Chambers succeeds Mr. William MceIn- 


tosh, who was superintendent of motive power for many years. — 


Cyrus F. Raymond, organizing engineer and industrial ex- 
pert recently employed by the Warner & Swasey Co., Cleveland, 
Ohio, and later by the Coe Mfg. Co., Painesville, Ohio, has 
been made superintendent of the Davis-Bournonville Co., New 
York. ‘ 


George S. Brown has resigned the position of foreman of 
the screw department of J. Stevens Arms and Tool Co., to take 
the management of the Mellor Mfg. Co., Springfield, Mass., 
a recently established plant for making screw machine 
products. 


Paul Stoner has joined the selling force of the American 
Emery Wheel Works, Providence, R. I. Mr. Stoner was con- 
nected with the Landis Tool Co. for several years, and later 
with the Allis-Chalmers Co. and the Cleveland Automatic 
Machine Co. 


W. R. Lathrop, who for several years has been connected 
with the Niles-Bement-Pond Co.’s New York and Birmingham 
office, has severed his connection and has associated himself 


with M. E. Dewstoe of Birmingham, Ala., forming the Dew- © : 


stoe-Lathrop Machinery Co. 


George W. Johnson, who lately resigned the superintendency 
of the Chapman Valve Mfg. Co., Springfield, Mass, has es- 


tablished the Springfield Equipment Co. to do a general mill — } 


and factory supply business. He will locally represent the 
Heller Bros. Steel Co., Newark, N. J. ; 


P. J. Illing, manager of Ludw. Loewe & Co.’s commercial de- 
partment, sailed for New York the latter part of January on 
the Kaiser Wilhelm der Grosse. He intends to visit the prin- 
cipal machinery manufacturing plants -with the object of re- 
newing and opening business connections. 


W. H. Dotzauer, foreman of the chucking and punch press 4 


department of the Remington Arms Co., Ilion, N. Y., and 
who has also held the position of foreman in several other de- 
partments for the last fifteen years, has resigned to take the 
position of superintendent of the automobile hub department 
of the Weston-Mott Co., Flint, Mich. 


H. E. Frentzel, for many years superintendent of the shops 
of Pawling & Harnischfeger, Milwaukee, Wis., retired Janu- 
ary 1. He was succeeded by Otto A. Ruemelin, for several 
years past assistant superintendent. Mr. Frentzel was pre- 
sented with a handsome silver service by his associates in the 
shop and office as a mark of their friendship and esteem. 


W. R. Wilson, formerly general superintendent of the Colum- 
bus Brass Co. and the Columbus Iron Fittings Co., Columbus, 
Ohio, is now general manager and receiver for the Standish 
Machine & Supply Co., of that city, manufacturer of the Rob- 
inson right angle drive. Under Mr. Wilson’s efficient manage- 
ment it is expected that the company will soon be in first- 
class shape. 


J. D. Cox has been elected president of the Cleveland Twist 
Drill Co., Cleveland, Ohio, to succeed Mr. F. F.. Prentiss, who 
resigned on account of ill health. Mr. Cox is the founder of 
the business, and has always been the practical man of the 
concern. He has probably had more experience and been 


closer in touch with the manufacture of twist drills than any © E, 


other man now living. 


F. A. Hall, who for the past twelve years was manager of 
the chain block and hoist department of the Yale & Towne 
Mfg. Co., New York and Hartford, has resigned to take the 
position of vice-president and treasurer of the Cameron Engi- 
neering Co., Brooklyn, New York. Mr. Hall is succeeded by 
R. T. Hodgkins, who for several years was his chief assistant 
and who is thoroughly qualified by experience and ability to 
fill the position. 


Henry J. Smith has been promoted from the position of as- — 
sistant foreman to the foremanship of the Water Shops of 


the United States Armory at Springfield, Mass. Mr. Smith 
was promoted from machinist to assistant foreman in 1898. 
The position of assistant foreman in the Water Shops is prac- 
tically the same as that of foreman in civilian shops, the term 


being applied to the heads of departments such as milling, — 


drilling, drop forging, etc. 
J. W. Coyle, who was connected with the W. N. Best Ameri- 


can Calorific Co. until its retirement from business, is now ‘ 


with the Rockwell Furnace Co., New York, and is giving 
special attention to oil and gas furnaces for railroad work. Mr. 
Coyle is an experienced railroad man, having formerly been 
master blacksmith for the Lehigh Valley R. R. at Wilkes- — 
barre, and later was in charge of the drop hammer and ma- 
chine department at the forge shops of the Philadelphia & 
Reading Ry., Reading, Pa. 
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George Walworth Hayden has been appointed general plant 
manager of the works of the Pratt & Cady Co. at Hartford, 
Conn. Mr. Hayden was for nineteen years with the Crane 
Co. of Chicago working in all departments and rising to be 
general manager of all its factories, having been chief drafts- 
man, foreman, superintendent and general manager of all the 
brass, malleable and cast iron departments. He was also in 
the employ of the United States Steel Corporation and of the 
McNab & Harlan Co. as works manager at Newark, N. J. 


C. H. Ladd has retired from the position of foreman of 
the Water Shops of the United States Armory at Springfield, 
Mass., after serving in that capacity for seventeen years. 
Previous to going to the Water Shops Mr. Ladd was at the 
Smith & Wesson revolver factory for fourteen years holding 
the position of foreman and superintendent. He is a Civil 
War veteran. In civilian shops the position he filled would 
be called superintendent. He had about five hundred men 
under him in several departments, including tool-making, hand, 
drop and rolled forging, milling, drilling, rifling, etc. 


At a meeting of the board of directors of the Pennsylvania 
R. R., January 12, F. E. Abercrombie, superintendent of the 
New York division, C. F. Dabney, superintendent of the Cen- 
tral division, and W. A. Bannard, superintendent of the 
Maryland division, were delegated to the general manager’s 
office at Philadelphia to assist in exhaustive investigations of 
various transportation problems. These men, who are to be 
known as special agents on the staff of the general manager, 
are well fitted for their duties on account of long experience in 
Be seg department, especially divisional work, of the 
railroad. 


Charles Kirchhoff, who recently retired from the editorship 
of the Iron Age, was given a tribute of regard in a luncheon 
at the Engineers’ Club, New York, January 16, just prior to 
sailing on a cruise to the West Indies. The luncheon was 
attended by about 120 manufacturers, professors, editors, 
chemists, etc., prominent in the business world and their pro- 
fessions. Letters of regret were read from Andrew Carnegie, 
Ambrose Swasey, John Hayes Hammond, H. G. Prout, Prof. 
Henry M. Howe and others. Mr. Kirchhoff was presented with 
a bronze statue by Picault entitled ‘“‘La Source du Pactole,” by 
his colleagues on the Iron Age, as an evidence of regard and 
admiration. Mr. George W. Cope, who made the presentation, 
said in part referring to the gift: “It is emblematical of your 
profession as well as of the cause in which you have so long 
employed your energies and your talents. The engineer hold- 
ing in one hand the dividers and in the other a hammer, con- 
templates the Pactolian stream, and as he muses we can well 
believe that he exults in the thought that his labor is also pro- 
ductive of wealth. How much and how effectively your labors 
have contributed to the material benefit of those who have 
for years used the Jron Age as an important factor in the con- 
duct of their business is beyond my power to estimate.” 

* * 


OBITUARIES 


Samuel E. Riendeau, assistant foreman of the screw de- 
partment of the J. Stevens Arms and Tool Co., Chicopee Falls, 
Mass., died at his home December 21, aged thirty-eight years. 


George S. Taylor, treasurer of the Belcher & Taylor Agri- 
cultural Tool Co., Chicopee Falls, Mass., since its incorpora- 
tion in 1864, died of pneumonia at his home in Chicopee Falls, 
ay January 3, after an illness of four days, aged eighty- 
eight. 


William Baxter, Jr., died at his home in Jersey City, Janu- 
ary 12, after a brief illness with pneumonia, aged fifty-six 
years. He was born in Troy, N. Y., and was given an 
academic education. He acquired considerable valuable ex- 
perience in designing steam and hydraulic machinery between 
1860 and 1880 with his father, William Baxter, Sr., who was a 
well-known builder of engines and machinery and an inventor 
of considerable reputation. William Baxter, Jr., inherited the 
inventiveness of his father and made several inventions of 
merit in electrical apparatus, elevators, etc. He entered the 


electrical engineering field in the early eighties and after-. 


wards devoted himself largely to this work and elevator im- 
provements. He was a pioneer motor inventor and manu- 
facturer. He invented the first enclosed arc lamp about 1882. 
He put stationary motors on the market in 1886 and railway 
motors in 1890. He was the first to design and place on the 
market the single reduction type of railway motors now uni- 
versally used on trolley cars. Previous to Mr. Baxter’s im- 
provement, motors were double reduction with intermediate 
shaft between the motors and car axle. This arrangement was 
used to obtain sufficient power to operate the car without mak- 
ing the motor too heavy. Since 1895 Mr. Baxter had acted as 
a consulting engineer and writer. He wrote extensively for 
various mechanical and electrical journals on nearly all the in- 
_ dustrial applications of electricity, and on elevators of all 
kinds. His series, “Electrical Railway Machinery and Ap- 
_paratus,” recently published in the railway edition of MAcHIN- 


ERY, is a case in point. 
* * * 


Don’t grind a lot of clearance on one side and no clearance 
on the other side of a thread tool. 
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COMING EVENTS 


April 13-14.—Annual convention of the National Metal Trades Asso- 
ciation at the Hotel Astor, New York. Robert Wuest, commissioner, 
605 New England Building, Cleveland, Ohio. } . 

April 17-June 1 (April 4 to May 19, O. S.).—International exhibi- 
tion of internal combustion motors under the auspices of the Imperial 
Russian Technical Society of St. Petersburg on the premises of the 
society Panteleimonskaia No. 2. The object of the exhibition is to 
acquaint the consumer as well as the general public at large with the 
development and present condition of internal combustion motors, and 
to show the comparative advantages of each of the existing systems. 
The exhibit will be divided into sections as follows: Motors for agri- 
cultural purposes, motors for artisan in small industries, and domestic 
use, motors for factories, motors for marine, railway, tram-car, auto- 
mobile, aeronautical and similar purposes, motor details and acces- 
sories, literature on motors, drawings, diagrams, etc. 

May 4-5.—Annual meeting of the Iron and Steel Institute at the 
Institution of Civil Engineers, London. G. C. Lloyd, secretary, 28 
Victoria St., London. } 

May 31-June 3.—Spring meeting of the American Society of Mechan- 
ical Engineers, Atlantic City, N. J. 4 

June 1-August 31.—American Exposition in Berlin, under illustrious 
auspices, to stimulate trade relations between Germany and America. 
This will be the first all-American exposition ever held in a foreign 
country and will be of interest to all Hurope as well as America. It 
will be held during three of the best months of the year for an exposi- 
tion, being at the full tide of the foreign travel, when people will be 
attracted in large numbers, Max Vieweger, American Manager, 50 
Church St., New York. 

June 6-10.—Convention and exhibition of the Foundry & Manu- 
facturers’ Supply Association, Detroit, Mich., C. 3H. Hoyt, secretary, 
Lewis Institute, Chicago, Ill. Cadillac Hotel, Detroit, headquarters 
oz the association convention week. : 

June 7-9.—Convention of the American Foundrymen’s Association 
and American Brass Founders’ Association, Detroit, Mich. Headquar- 
ters, Hotel Ponchartrain. Richard Moldenke, secretary. American 
Foundrymen’s Association, Watchung, N. J. W. M. Corse, secretary. 
American Brass Founders’ Association. ae 

June 13-16.—National Gas and Gasoline Engine Trades Association 
convention at Cincinnati, Ohio, Hotel Sinton, headquarters. Albert 

tritmatter, secretary. : 
E June 23-28. Intemational Congress of Mining, Metallurgy, Applied 
Mechanics and Practical Geology at Dusseldorf, Germany. For infor- 
mation apply to G. C. Lloyd, 28 Victoria St., London. F 

July 26-29.—Joint meeting of the American Society of Mechanical 
Engineers and the British Institute of Mechanical Engineers in Bir- 
mingham and London, England. 


} SOCIETIES AND COLLEGES 


OHIO SocInTy OF MECHANICAL, ELECTRICAL AND STEAM ENGINEERS, 
organized in 1901, elected the following new officers at the last 
annual meeting at Lima, Ohio, November 19-20: president, O. F. 
Rabbe, Toledo, Ohio; vice-president, Grant Miller, Toledo, Ohio; sec- 
retary and treasurer, Prof. F, E. Sanborn, Columbus, Ohio; mana- 
gers, Ira Cole, Lima, Ohio, C. F, Baker, Covington, Ky., B. M. Adams, 
Akron, Ohio. 


Socimry oF ENGINEERS, 17 Victoria St., Westminster, S. W. England 
will award a status prize each year for the next four years ending 
1913 for the best paper written by any person on the subject How 
to Improve the Status of Engineers and Engineering with Special Ref- 
erence to the Consulting Engineer.’’ The prize will be books or instru- 
ments or both to the value of three guineas selected by the author of 
the winning essay. Essays should be written in the third person and 
should contain not fewer than 4,000, or more than 6,000, words. 


StrveNS ENGINEERING Society, Hoboken, N. J. Program of lec- 
tures for the season 1909-10. The society-is affiliated with the Amerti- 
can Society of Mechanical Engineers. The speakers yet to appear are 
Samuel Whinery, February 8. subject, “Pavements for City Streets ci 
David S. Jacobus, February 15, subject, “Power Plant Economics nd 
Henry L. Gantt, Mebruary 21, subject, “The Engineer as a Manager ; 
John F. O’Rourke, March 1, subject, to be announced; Hermann F, 
Cuntz, March 8, subject, “Automobiles;” William J. Hammer, March 
15, subject to be announced; Charles R. Richards, March 22, subject 
“Art and Industries of the Orient; George V. Wendell, March 31, 
subject, “he Gyrostat and its Application ;” Lewis A. Martin, April 
5, subject, “Whe Theory of Gyrostatic Motion ;” Frank B. Gilbreth, 
April 12, subject, “Methods and System in Relation to Handling Con- 
crete Work ;’”” John C. Ostrup, April 19, subject, ‘Notable Examples in 
Modern Construction ;” David Watson ‘Taylor, April 26, subject, 
“Development of the New Navy; Charles F, Kroeh, May 3, subject, 
“Immortality ;’ John A. Brashear, May 10, subject, ‘The Contribution 
of Photography to our Knowledge of the Stellar Universe.” 


NEW BOOKS AND PAMPHLETS 


Goop Roaps. Bulletin No. 20. 53 pages, 6x9 inches. Published by 
the University of South Carolina, Columbia, South Carolina. 


OccLUDED GASES IN CoaL. Bulletin 52. By S. W. Parr and Perry 
Barker, 28 pages, 6x9 inches. Published by the University of 
Illinois, Engineering Experiment Station, Urbana, Ill. 

PROCEEDINGS OF THE FourtTEpNTH ANNUAL CONVENTION OF THH NaA- 
TIONAL ASSOCIATION OF MANUFACTURERS. 270 pages, 6x9 inches. 
Issued from the secretary’s office, 170 Broadway, New York. 


PROCEEDINGS OF THE SEVENTEENTH ANNUAL CONVENTION OF THE 
TRAVELING ENGINEERS’ ASSOCIATION HELD AT DENVER, COLO., Sep- 
tember 7-10. 396 pages, 6x9 inches. W. O. Thompson, secre- 
tary, Buffalo, New York. 


PROCEEDINGS OF THE SEVENTEENTH ANNUAL CONVENTION OF THD 
INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION AT 
NIAGARA Fauys, N. Y. August 17-19, 1969, 189 pages, 6 x 9 inches. 
A. L. Woodworth, secretary, Lima, Ohio. . 


INDUSTRIAL PEACH AND INDUSTRIAL EFFICIBNCY. 30 pages. 54 x8 
inches. Published by the Anti-Boycott Association, 27 William St., 
New York. 

This pamphlet is a reprint from an English publication giving the 
terms of Sir Christopher Furness’ co-operative scheme, or ‘“Ihe Treaty 
of the Hartlepools.” 


Fur, Tests witH Housn-HEATING BoiLprs. Bulletin No, 31, by J. M. 
Snodgrass. 108 pages, 6x9 inches. Published by the University 
of Illinois Engineering Experiment Station, Urbana, III. 
The bulletin reports 130 tests of anthracite, Pocahontas, coke and 
Illinois coal made in eonnection with two types of house-heating 
boilers. The efficiency obtained varied from 44 to 66 per cent. 


LocoMOTIVE BrEAKDowNsS. By George L. Fowler and William_W. 
Wood. 292 pages, 4144 x 6% inches, illustrated. Published by Nor- 
man W. Henley & Son, New York. Price $1.00. 

This work, which was first published in 1903, has passed into the sixth 
revised and enlarged edition. It is in catechism style, the questions 
selected being based on the experience of engineers, air brake inspectors, 
and others connected with locomotive operation and maintenance. 
The contents by chapters are: Defective valves; accidents to the valve 
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motion, Stephenson link gear; accidents to cylinders, steam, chests, 
and pistons; accidents to guides, crossheads, and rods; accidents to 
tne valve motion, Walschaerts radial gear; accidents to running gears; 
truck and frame accidents; boiler troubles; defective throttle and 
steam connections; defective draft appliances; injector troubles; accl- 
dents to cab fixtures; tender accidents; miscellaneous accidents ; acci- 
dents to compound locomotives; tools and appliances for making engine 
repairs; locating and remedying air-brake troubles; the Pyle National 
electric headlight; rules, tables and other information. The details 
of the Pyle National electric headlight are illustrated on a folding plate. 


PRACTICAL ENGINEER POCKDT-BOOK AND Diary For 1910. 684 pages, 
3% x4 inches, in addition to which are many pages of adver- 
tising and blank pages for the diary. Published by the Technical 
Publishing Co., Ltd., 55-56 Chancery Lane, London, England. 
Price, leather, 1s. 6d.; cloth, 1s. 

_A great fund of useful engineering information is contained in the 
limits of this convenient pocket-book, as is shown by the following 
partial statement of contents: Standard of weights and measures, 
areas of small circles advancing by decimals, areas of circles up to 
six inches diameter advancing by thirty-seconds and sixteenths, areas 
of circles advancing by tenths from 1 to 100 inclusive, tables of 
squares, logarithms, chords, wire gage and metric conversion, steam 
boilers and furnaces, chimneys, boiler fittings, feed water, boiler joints, 
boiler trials, steam consumption, properties of saturated steam, indi- 
cator dimensions, steam engine details, sizes of steam pipes, relative 
strength of solid and hollow shafts, heating of buildings, condensers, 
steam engine regulation, springs, beams, steam turbines, gas producers, 
gas engines, refrigeration, water turbines and Pelton wheels, pumps, 
gearing, belting, chain driving, rope driving, emery grinding, limit 
gages, speed of cutting tools, power required for machine * ols, pyrom- 
etry, cranes, ball bearings, roller bearings, reinforced coner.te, strength 
of materials, ete. 

ANNUAL REPORT OF THD SMITHSONIAN INSTITUTION, 1908. 801 pages. 
6x9 inches; illustrated. Published by the Smithsonian Institu- 
tion, Washington, D. C. 

This well-known publication contains the report of the Smithsonian 
Institution and, as has been the custom for some years, a series of 
valuable technical articles on various phases of scientific development, 
as follows: ‘‘The Present Status of Military Aeronautics,” by Major 
George O. Squier; “Aviation in France in 1908.” by Pierre-Roger 
Jourdain; “Wireless Telephony,” by R. A. Fessenden; ‘‘Phototelegra- 
phy,” Henri Armat; ‘The Gramophone and the Mechanical Recording 
and Reproduction of Musical Sounds,” by Lovell N. Reddie; ‘‘On the 
Relations Between Matter and Wther,”’ by J. J. Thomson; ‘“‘Develop- 
ment of General and Physical Chemistry, during the past Iorty Years,” 
W. Nernst; “Development of Technological Chemistry during the last 
Forty Years,” by O. N. Witt; “Twenty Years’ Progress in Explosives,” 
by Oscar Guttmann; “Recent Researches in the Structure of the Uni- 
verse,” by Prof. Dr. J. C. Kapteyn; “Solar Vortices and Magnetism in 
Sun Spots,” by O. G. Abbott; “Climatic Variations: Their Extent arid 
Causes,” by Prof. J. W. Gregory; “Uranium and Geology,” by_ Prof. 
John Joly; “An Outline Review of the Geology of Peru,’ by George 
I. Adams; “Our Present Knowledge of the arth,” by HE. Wierchert ; 
“The Antarctic Questionx-Voyages Since 1898,” by J. Machat; ‘‘Some 
Geographical Aspects of the Nile,’ by Capt. H. G. Lyons; ‘Heredity, 
and the Origin of Species,’’ by Daniel T. MacDougal; “Angler Fishes: 
Their Kinds and Ways,” Theodore Gill; ‘he Birds of India,” by 
Douglas Dewar; “The Bvolution of the Plephant,” by Richard §. Lull; 
‘Life and Work of Lord Kelvin,” by Silvanus P. Thompson, etc. 


THu Gas Turpinyp. By Henry Harrison Suplee. 262 pages, 
inches. 93 illustrations and diagrams. Published by J. B. 
pincott Co., Philadelphia, Pa. Price, $3 

The intention of the author in publishing this work was to place in 
the hands of engineers and experimenters such theoretical and prac- 
tical data as are now available in the solution of the problems of the 
gas turbine. The historical chapter describes early experiments and 
illustrates some early forms of gas turbines. Papers read before the 
Institute of Mechanical Engineers are digested, as well as a paper 
presented before the Society of Civil Engineers of France. Chapter V 
discusses the actual behavior of gas engine nozzles, giving account of 
experiments of Dr. Charles E. Lucke, and describes and illustrates the 
practical work of Messrs. Rene Armengaud and Charles Lemale. In the 
last chapter the author draws some general conclusions. So far as 
predictions may be made, it appears that the most immediate results 
are to be expected from the so-called “mixed” turbine, that is the type 
in which the injection of water for cooling purposes causes the machine 
to partake of the combined nature of the gas and steam turbine. Also, 
the turbine of the explosive type appears to have arrived at the prac- 
tical stage already, notwithstanding its low thermal efficiency. Its 
efficiency, however, is about the same as tnat of the steain engine of 
the same capacity. The advantages of the turbine type are so great 
for certain purposes that Prof. Langley is quoted in speaking of the 
engine of his flying machine, whereof he said: ‘It might burn gold, if 
necessary, so long as it fulfills all the other requirements of the prob- 
lem.”” In short, the mechanical advantages of the gas turbine may 
outweigh its disadvantages, in thermal efficiency and other respects. 
In this connection it igs interesting to note that a new development in 
gas turbines will soon be announced that will startle the aeronautical 
world because of the simplicity of the motor and propeller. 

MoppRN GAS ENGINES, AND THN GAS PRODUCERS. By A. M. Levin. 
485 pages, 6x9 inches, 100 illustrations, Published by John 
Wiley & Sons,,New York. Price, $4. 

The literature on the gas engine is rapidly assuming the importance 
and profuseness of that on the steam engine. It is fitting that it is 
so, for the internal combustion engine undoubtedly is the coming 
motor. It, with the gas producer, will gradually displace the steam 
engine for the majority, of power-producing purposes. The thermal 
efficiency of the gas engine is higher than that of the steam engine ; 
in certain industries, as the steel manufacture, it offers means of 
directly converting waste gases into power without the loss and com- 
plicated apparatus inseparable from the steam engine. The author 
in his foreword speaks of the importance of economv in national fuel 
resources and points to the gas engine as being one means of conserv- 
ing them. The contents by chapters are as follows: Introduction to 
Thermodynamics; Design Constants and Formulas; Theoretical 
Analyses of Gas Engine Cycles; Power, Size and Speed of Gas Engines; 
Fuels and Combustion; the Proportioning of Mixtures and the Relation 
of these to the Size of the Engine ; Alcohol Fuels: Features of Prac- 
tical Gas_ Engine Cycles; the Fly-wheel; the Crankshaft; BEngine 
Details; Governing; Engine Auxiliaries; Various Gas Hngine Types; 
Producer Gas and Gas Producers. The work treats of gas engines with 
particular reference to the stationary types for general power purposes. 
While automobile engine design is not neglected, the importance of 
this specialized type would seem to have merited considerably more 
attention than the author gave it, especially when it is conceded that 
the automobile development has had a great improving influence on 

small internal combustion motor design. Space will not permit of a 

more detailed reference to the otherwise excellent phases of the work, 
except to say in conclusion that it is essentially a book for the design- 
ing engineer. The treatment of stresses in crankshafts, thermodyna- 
mics, etc., should give the average designer bases on which to work 
in almost all phases of gas engine design. 

GAS, GASOLINE AND OIL DNcINES. By Gardner D. Hiscox. 476 pages. 
6x9 inches, 370 illustrations. Published by Norman W. Henley 
& Son, New York, Go Pricews$2:00: 

This book, which was first published in 1897. has passed into the 
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eighteenth edition. It was revised and extended by the author before 
his death. In the foreword he says that the gasoline engine has almost 
superseded the windmill for farm and suburban use and many manu- 
facturers are employing it in preference ‘to electricity for portable 
machines. It is estimated that there are about 10,000 manufacturers 
of gas, gasoline and oil engines in the United States. The author gives. 
an account of the historical progress of the internal explosive motors, 
and follows with the theory of gas and gasoline engines, isothermal 
and adiabatic law, formulas and examples, tables, utilization of heat 
and its efficiency in explosive motors, temperatures ,and pressures, 
formulas and examples, setarded combustion, wall cooling and com- 
pression efficiencies, advanced ignition, compression in explosive mo- 
tors and its work, causes of loss in efficiency in explosive motors, form 
and influence of combustion chamber, economy of gas engine for elec- 
tric lighting, ‘merits of the two- and four-cycle type, gas engine fuels, 
carbureters and vaporizers, cylinder capacity of gas and gasoline 
engines, governors and valve gear, explosive motor ignition, cylinder 
lubrication, constructive details and dimensions, measurement of 
power, gas engine testing, marine gas engines, motor bicycles, pro- 
ducer gas and its product, etc. The automobile and marine types of 
internal combustion motors are exhaustively treated, a large number 
of forms and constructions being illustrated and described, _ This 
section makes this work particularly acceptable to many designers. 

concerned with the design of small motors. Practical hints on assem- — 
bly are given in the chapter of construction and details and parts of 
explosive motors. The well-known method of using strips to set the 
piston rings When entering the piston into the cylinder, is illustrated 
and described. The author saw fit to give credit for it to a gas engine 
designer, but as a matter of fact, this method was in common use 
long before the engineer named was born. ‘The work as a whole is 
heartily commended. 


CATALOGUES AND CIRCULARS 


GENERAL BuEecrric Co., Schenectady, N. Y. Circular of tungsten 


automobile electric lamps. 
Warren Wesster & Co., Camden, N. J. Booklet on the Webster 


modulation heating system. 


McDowELL, StockmrR & Co., 121 N. Jefferson St., Chicago, Ill. List 
of second-hand machine tools. : 

New York MACHINERY EXCHANGE, 50 Church St., New York. List 
of second-hand machine tools. ; 

H. W. JouHns-MANVILLE Co., 100 William St., New York. Circular 


of ‘“‘Sanitor”’ closet seats and tanks. 
UNIVERSITY oF ILLINOIS, Urbana, Ill. 
the Department of Mining Engineering. 
Spracur Euectrric Co., New York. Bulletin No. 110 superseding 
bulletin No. 107 on Sprague electric generators. 


SARGENT STEAM Merpr Co., 271-285 East Madison St., Chicago, 100i 
Catalogue of Sargent automatic gas calorimeter. 

CINCINNATI-BICKForD Toon Co., Cincinnati, Ohio. Circular R-50° 
illustrating and describing the Bickford 2%%-, 3- and 3%-foot plain 
radial drill. 

CLEVELAND Puncn & SHHAR WorKS Co., Cleveland, Ohio. Hand- 
book and stock list of machines and small tools for the fabrication of: 
iron and steel. 

PawtruckEr Toon Co., Pawtucket, R. I. Circular of Thompson auto- 
matic tapping chuck, which is made in both reversing and non- 
reversing types. 

Hunter Saw & MAcHINE Co., 37th and Butler Sts., Pittsburg, Pa.. 
Circular and price list C of circular metal-cutting saws, saw sharpen- 
ing machines, etc. <| 

LEIMAN -Bros., 62 John St., New York. Circulars of pressure- 
blowers (see MACHINERY, January, 1909), sand blast apparatus, melt- 
ing furnaces, etc. 

Wrstprn Execrric Co., 463 West St., New York. Bulletins No. — 
51831 and 5132 on motors and generators, type IL, and interpole- 
motors, type ELC. 

Eck Dynamo & Moror Co., Belleville, N. J. Circular of Eck mofors 
and dynamos of protected, enclosed, Manchester, back geared, verveal, 
variable speed and worm gear types. A, 

Howrty, & Murray, Waverly, N. Y. Circular of the Howell ad- | 
justable work clamp for clamping work to lathe faceplates, boring: 
mill tables, planer platens, etc. 4 | 

Spracur Evecrric Co., New York. Circular of Sprague “multilets.’”” 
‘hese junction boxes for electric service are made of stamped steel 
in two sizes with a set of covers for each size. | 

RIcHARD W. Jprrerts Co., Camden, N. J. Folder illustrating the 
Jefferis pressed steel lockers, unit construction, for use in armories: | 
gymnasiums, factories, clubs, stores, schools, offices, etc. | 

CoMMERCIAL Motor Car Co., Times Building. New York. Circular 
of commercial motor vehicles of gasoline and electric types for trans- 
portation systems, comprising light and heavy express wagons, 
trucks, ete. 

B. C. Burss Mre. Co., 91 Sabin St., Providence, R, I. Circular of | 
the Bliss milling attachment for upright drills and drill presses. With 
this attachment, the ordinary drill can be converted into a vertical 
milling machine. : 

Brown & SHARPE Mrc. Co., Providence, R. I. Pamphlet on differ- 
ential indexing, containing formulas and examples for differential’ 
indexing, and tables giving gears and index moves from 2 to 382m) 
divisions, inclusive. 

WHEELER CONDENSING & ENGINEERING Co., Carteret, N. J. Booklet: | 
entitled ““A Radical Improvement in Jet Condensers,” being a reprint 
of the article published in the Iron Age on the improved condenser | 
made by the company. : 

Naytor Bros., 50 Church St., New York. Price list No. 1 of 
power transmission apparatus comprising Naylor adjustabie ball and 
socket shaft hangers made with double brace parting hanger, wick | 
oiling and babbitted bearings. | 

VILLINGER Mre. Co., Williamsport, Pa. Circular of the Williams- | 
port 14-inch friction drill with quick-change speed device. The 
machine will drill to the center of a 1414-inch circle and its spindle 
is fitted with No. 1 Morse taper. 

Wrstern Evecrric Co., 463 West St., New York. Bulletins Nos. 
1001, 1002, and 1105 on magneto non-multiple switch-board with | 
manually restored line signals, magneto multiple switch-board with. 
gelf-restored line signals, and inte1communicating telephone system, | 
respectively. : ; 

KInKBAD Mra. Co., 7 Water St., Boston, Mass. Pamphlet describ- | 
ing the Kinkead method of aligning and_ leveling shafting, including” 
setting up machinery, countershafts, grading steam and water pipes, | 
and the common method in indoor and outdoor surveying for manu-— 
facturing plants of all kinds. “i 

CHARLES GREINER, New Haven, Conn. Card advertisiug high-speed 
elastic blow combined riveting and spinning machine which is espe- 
cially adapted for the assembly of general hardware, typewriters, etc. | 
The machine strikes 6,000 blows per minute, and is claimed to rivet 
faster than work can be handled. ; 


Circular of information of 


‘| 1Da9 1ndg .Uaj OAT 


juabuo, 2Y4 jab OL i a/buy 


s shipod B02 YI ays hg winpuapap ays apiAig | wapuapag S| Ul Ypaal fOsEGUUNY 
= _ fvabup ays fab of bly & 
=) Sniypod 2u02 Yotid ay ig wnpuappo 3yf 3pinlG wnpuappy = 
3 =) 2 : SS 
g. 
— Ss 
= wunouappe ayy ho hidyinu pue stipes | yoo, yo |} 
= BU02 YYIA BY hG SAPUIDWWAS 3, Jini “SiypIed pug //ows S 

2U09 YUNA Ayyy LOL, 2704 40 Y{PIM 3Yf fIOLGNG \yo LiNnPUappY | > GLOL0=9 
WOU 2U02 YOId BY, 40 snipoy . : 
Bus ay 21M hig sajal/plp Y4Id yf APIAIG | U0) Yl Se oG LP =N 

® 


981 ‘ON LamHS NoULvusdo dons 


= 


<——— 


Beck... tener nees Supplement to MACHINERY, February, 1910 ae 


Operations for the Article in this number entitled “Machine Shop Practice—The Vernier: Its Principle and Method of Reading” 
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) Machinory,N.F, Reading a Micrometer > Reading a Protractor Vernier 
Reading a Vernier 


Norre.—The micrometer caliper is used for taking very accu- Notre.—A protractor is an instrument that is 

Notr.—The vernier is an auxiliary scale that is attached rate measurements. The instrument consists principally of a measurement of angles. The graduations on the pre 
to caliper squares, protractors, etc., for obtaining fractional main frame F, a measuring screw or spindle B which is commonly used by machinists are ordinarily not fine 
parts of the sub-divisions of the true scale of the instrument. threaded into a fixed nut in the frame F, and a thimble ¢@, whole degrees, so that the instrument cannot be .se u 
The above illustration shows a caliper square with a vernier which turns with spindle B. The pitch of the thread on spin- measurements taken of, fractional parts of a de @ W: t 
scale V, reading to 0.001 inch. dle B, and on practically all micrometer screws, is 1/40 of an accuracy. By the addition of a vernier scale, the prince 

1. A section of the true scale, together with the vernier inch, there being 40 threads on the screw for each inch of its of which was explained on sheet No. 124, subdi si ; 
scale, are shown in the enlarged detail views at § and V, length. Along the frame, as at «, there are graduations which degree are easily read. eae 
respectively. On this particular instrument, the inch’ divi- are 1/40 inch apart; therefore when thimble @-and spindle B 1, The vernier scale V of a Brown & Sharpe 
sions of the regular scale are divided into tenths and each are turned one complete revolution, they move in or out, a bevel protractor is shown in the illustration above.’ 
tenth into four parts, so that the finer divisions are fortieths distance equal to one of the graduations or 1/40 inch, which ~ ticular vernier makes it possible to determine the angle 
of an inch. The vernier scale V has twenty-five divisions, equals 25/1000 inch. It is evident then that if instead of turn- which the instrument is set within five minutes (5’) or 
and its total length is equal to twenty-four divisions on the ing the thimble one complete revolution, it is turned say 1/25 twelfth of a degree. The degree, which is the unit of angular — 
regular scale or twenty-four fortieths of an inch. Therefore of a revolution, that the distance between the anvil A and ‘the measurement—the same as the inch is a unit in linear me 
each division on the vernier equals 1/25 of 24/40 or 24/1000 end of spindle B will be increased or diminished 1/25 of urement—is divided into sixty minutes, so that a division 0. 
inch (0.024). As 1/40 equals 25/1000 it will be seen that the 25/1000 of an inch. As the beveled edge of thimble OC is gradu- a degree is expressed as so many minutes; thus 5% degree! 
vernier divisions are 1/1000 (0.001) inch shorter than those ated into twenty-five parts, measurements to within one thou- equals 5 degrees, 30 minutes (5° 30’). It will be noted t 
on the regular scale; so that when the zero marks of both sandth of an inch are easily taken. there are practically two scales of twelve divisions each, on 
scales coincide, the two first lines a and a, to the right, differ 1. To measure the diameter D of a piece of work, adjust either side of the vernier zero mark. The left-hand scale is 
by 1/1000 inch; the next two by 2/1000, etc. Now if the zero ‘ the spindle B until the work will pass between it and the used when the vernier zero is moved to the left of the zer 
line on the vernier is moved (as shown in the detail to the * anvil A, and then turn thimble O until the end of B just comes of the true scale, while the right-hand scale is used when t 
right), obviously the distance in thousandths of an inch will into contact with the work. Next count the number of whole movement is to the right. The total length of each of thes 
be indicated by the number of that line on the vernier that divisions that are visible on the scale x of the frame, multiply vernier scales is equal to twenty-three degrees on the tr 
exactly coincides with a graduation line on the scale. In the this number by twenty-five (the number of thousandths of scale, and as there are twelve divisions, each division e 
illustration, it is the tenth line on the vernier that exactly an inch that each division is equal to), and add to the product 1/12 of 23 or 111/12 degree. One degree equals 60 minu 
coincides with one on the scale; therefore the distance be- the number of that division on the thimble that coincides (60’), and 11/12 degree equals 11/12 of 60 or 55 minute 
tween the two zero lines is 10/1000 (0.010) inch. If the ver- with the line a. The result will be the diameter expressed hence each division on the vernier expressed in minutes equal 
nier zero were moved to the right just twice this amount or in thousandths of an inch. For example, the diameter indi- 60’ + 55’—115 minutes. Now as there are 120 minutes in 2 
20/1000 (0.020) inch, the twentieth division would be exactly cated by the micrometer when set as shown in the illustration degrees, we see that each space on the vernier is 5 minute S 
in line with one on the regular scale. as would be determined by multiplying the eleven divisions vis- shorter than 2 degrees; therefore, when the zero marks on th 

2. To measure the exact diameter D with a caliper square, ible on the frame by twenty-five, and adding ten to the result, true and vernier scales are exactly in line, the first two gradu c 
adjust the sliding jaw until it is close to the work and then that being the graduation number on the thimble that coin- tions to the right or left are 5 minutes apart; the next two, 
lock the slide A by the screw shown. With the nut b, which cides with the line a. Then D equals 11 X 25 + 10 = 285/1000 10 minutes; and the next two 15 minutes, etc. It is evide 
is used for making fine adjustments, move the jaw until it inch. As the numbers 1, 2, etc., on every fourth graduation, then that if the vernier zero is moved, say to the right, until 
just touches the work. The distance that the vernier scale indicate hundreds of thousandths, the reading can be easily the third line from it (also to the right) is exactly in line 
zero has moved to the right of the zero mark on the true taken mentally. s with one on the true scale, the movement will be equal to 15 e 
scale (which equals diameter D) is then read directly in 2. By the addition of a vernier scale V on the frame (see minutes, as indicated by the number opposite this line on the , 
thousandths of an inch, by calling each tenth on the true enlarged detail view), measurements within one ten-thou- vernier. : v a 
scale that has been passed by the vernier zero, one hundred sandth part of an inch can be taken. Micrometers thus equip- 2. To read the protractor, first note the number of whol 
thousandths, and each fortieth twenty-five thousandths, and ped are read as follows: First determine the number of degrees passed by the vernier zero, and then count in the same 
adding to this number as many thousandths as are indicated thousandths, as with an ordinary micrometer. Next find a direction the number of spaces between the vernier zero an 
by the vernier. The vernier zero in the illustration is slightly line on the vernier scale that exactly coincides with-one on that line which exactly coincides with one on the regula 
beyond the five-tenths division; hence the reading is 0.500 the thimble; the number of this line represents the number scale; this number of spaces multiplied by 5 will give t 
plus the number of thousandths indicated by that line on the of ten-thousandths to be added to the number of thousandths number of minutes to be added to the whole number of de- . 
vernier that exactly coincides with one on the scale which, in obtained by the regular graduations, The reading shown in grees. The reading of a protractor set as illustrated, would be = 2 
this case, is 15, making the reading 0.500 + 0.015 = 0.515 inch. the illustration is 271/1000 + 3/10000 = 2713/10000 inch. 14 whole degrees plus 30 minutes’ (14° 30’). — 


II-BEVEL GEAR FORMULAS * I-BEVEL GEAR FORMULAS ~ 


Bevel Gears with Shafts at Aight Angles. (Continved). 


To Find | frule Formula 


Subtract the sum of the pitch cone and ° 
1a \ olde Age addendum angles trom 90 degrees 5- 90% (a+ 6) 


S, 


Visco 
Ver tex —~-—> See cae 
JN 


Subtract the dedendum angle trom the ioe 
pitch cone angle L gv 


Multiply the addendum by the cosine of 
the pitch cone angle K=5 x Cosa 


/$ \ cutting Angle 


¥ 


Angular Addendum 


suepuv[a ‘@ ud~ey 4q poynquyn0g 
suepuvld ‘a ydrea Aq poynqiyu0eg 


Add twice the angular addendum fo the 0=D+ 2K 


tod ELSIE Bileh later 


¢ 


MHOA MIN 'SS3Ud TWIMLENGN) 3HL AS 'O16s ‘LHDIMAdOD 


Multiply one-half the outside diameter by| ,_O 

the tangent of the face angle J 2 x Ton 6 
y Subtract the width of race from the pIFch cone = 

Apex Distance oe radius, divide the remainder by the pith cone| J= J xX Cok > 

small Endot Tooth \_radivs and multioly by the apex distance C 


Number of Teeth in | Divide the number of reeth by the cosine of NV! N 


Note: &, = Pitch Cone Angle of Pinion 
a, =Pitch Cone Angle of Gear 


rv = Number of Teeth in Pinion, etc. = 


Apex Distance 


Use Aules and Formulas /-2lin the order given. 


Equivalent §our Gear\ the pitch cone angle fees ~ Cos & To Find Rule 
Proof of Calculations| The outside diameter equals twice the pitch cone 20% 00sS Pitch.Cone Angle (or) Divide the number of teeth in the pinion by the 
Ly ules Nos. 9, radius mu/tiplied by the cosine of the race angle eee ee, Edge Anglejot Pinion \ number of teeth in the gear re get the tangent 


12, 14,16 ond /7 and divided by the cosine of the dedendum angle Cos 0 Pitch Cone Angle (or | Divide the number of teeth in the gear by the Tan o 


Edge Angle)of Gear | number of teeth in the pinion te get the sangent 


Proof of Calculations| The sum of the pitch cone angles of the pinion 
tor Pitchtone Angles | and gear equals 90 degrees Lard. 


Mitre Bevel Gearing. 


Verte KO 
K 


AS Divide the number of teeth hy the diametral ~ N Np! 
“1S oe ia 0-6 Prich Diameter pitch; or multiply the number of teeth by the D- pT 
TS | circular pitch and divide by 3./4/6 = 
a Divide LO by the diametral pitch; or mu/tiply S055 iE 
i Rese the circular pitch by 0.3/8 S- P -0.3/8P 
: Divide 1.157 by the diametral pitch; or multialy \ 54 .“/37 0 36g p' 

af Dedencn) tps chreilar pitch by 0.368 eG pe ae 


io 


ie-- 


Whole Depth at| Divide 2.157 by the diametral pitch ; or multiply \ yn 2/57 06. 87 p! 

Tooth Space | the circular pitch by 0.687 Pes 
Thickness of | Divide L571 by the diametral pitch; or divide 
tooth atPitch line: the circular pitch by 2 


¢ 


To Find | Frule 


Pitch Cone Angle | Pitch cone angle equals 48 degrees Pitch cone | Divide the pitch diameter by twice the sine 


Radius | of the pirch cone angle 2 
Addendum at| Subtract the width of tace trom rhe pitch cone 
Small End radius, divide the remainder by the pitch cone | S=5 

of Tooth radius and multiply by the addendum 


+ 


Pitch Cone Radius \ Multiply the pitch diameter by 0.707 


Face Angle Subtract the addendum angle trom 45° 


Thickness of| Subtract the width of face trom the piich cone rad- 
Tooth at Pitch\ ius, divide the remainder by the pitch cone radius and) t=T x 
Line at Sma/!. Lrd| multiply by the thickness of the tooth af the pitch line 


Addendum Divide the addendum by the pitch cone radius 


cutting Angle | Subtract the dedendurm angle trom 45 degrees 


These dimensions are the same for both gear and pinion 


. = 2 
Angular Addendum CUERe, the addendum by 0.707 ee 0.707 5 gle fo Ger Hee faaenh Jan 

Number of Teeth in ; / Zedenduin | Divide the dedendum by the pitch cone radius 

Equivalent Sour Gear Multiply the number of feeth by L4l N=L4/N Angle to get the tangent Tan 9= ami 


2 saquin sig) BY aHFY 2y) JO} S13eqD 


ci 
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IV—BEVEL GEAR FORMULAS : II-BEVEL GHAR FORMULAS 
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K ik 
‘eh z Nok | eS 
to) 1 Sa = oe = Pitch Cone An 107 SOS 
of oe Pas : E = gle of Fini 2 I Cc : 
x) fi as i} LZ of =Pitch Cone Angle of fet | oe aN ASG >| ke 
MN, =Number of Teeth in Pintonver. A a.,| = RX Cn 


~~ 


“i \ Ee 
Mite Wai) So 


GZ 


is Se, 
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~~ S 


> 
me 


N 


Nofe: | 
O&p= Pitch Cone Angle of Pinion + 


7 N, =Nomber of Teeth in Finion | e > 
% / Ny =Number of Teeth in Gear,- ett. uy 
ke “Use Rules aland 4-21 inthe order given, for the pinion; use Rv/es 30, 4-8, 36, /0-/3, 


37, Sand 38 in the order given tor the crown gear; If dimensions for crown gear are known, 
to tind center angle and dimensions of pinion, use rules and formulas 34,35and 4-21 in the order given 


To Find Rule Formula 


Pitch Cone Angle(or \ Divide the number of teeth in the pinion hy the 
34 Edge Angle)of Pinion | number of teeth in the gear, roger rhe sine 


3S | Center Angle Add 9o degrees to the pitch cone angle of the pirton 
Pitch Cone Radivs | Divide the pitch diameter by 2 
Face Angle of Gear 


Number of leeth in 
Equivalent Saur Gear 


MSs py NAIK? 


oe 


No 

< 

veo 

Bud 
lb 


SiepusLa ‘mW qdrey 4q peynqeguop 
SiepuBLT ‘mT Udrey Aq peynqwyu0Q 


To Find 


Pitch Cone Angle 
28 | (or Edge Angie) 
of Pinion 


Fitch Cone Angle 
29 | (or Edge Angle) 
- of Gear 


Divide the sine of the center angle by the sun of 
the cosine of the center angle and the quotient of 
number of teeth inthe gear divided by the number oi 
teeth in the pinion; thls gives the fangent Np: 


Divide the sine of the center angle by the swum of Si 
the cosine of the center angle and the quotient of Tan, = Py 
the number of teeth in the pinion divided by the ees Nn, +Cosy 


The face cone angle of the gear equals the addendum angle 


number of teeth in the gear; this gives the fangen 


Froot of Calculations) The surm of the pitch cone ongles of the pinion 


The teeth are equivalent in farm ta rack teeth ; 
tor Fitch coneAngles\ and gear equals the center angle a, t = 


30 


\ Xp = Fitch Cone Angle of Pinion 
& Og =Fitch Cone Angle of Gear 


MN =Number of Teeth in iicntee 


ae 


SHA 


eS 


IN 


| --—~ Tse Rules and Formulas 3/and 421 inclusive tor the pinion; use Fiules and 
Formulas 39, 30,40,41, /§, 42, 43, /8,/9,44 and 21 in the order given for the gear 


Rule’ ‘Formula 
Divide the sine of 180 degrees minus the center ‘ iS 
2 Pitch Cone Angle yt ads by the yin pie be’ dat ie) 5 eh a: bee Tan Oy au? yh Pith Cove Ang a 
9. GlCCS ITHNUS 1/78 Ce/7. Fang, e ali Th C GUOTIE/IT 0; -\/)- 2 ? " 
(or Edge Angle) g: 605 ((80-y) Ny (or Edge Angle) 
of Pinion 


the number of feett in the pinion divided by the 
of Gear number of teeth th the gear; subtract the ongle 
whose tangent /s thus tound trom /80 degrees Aq =/80-O, 


’ .. |Add 90 degrees fo the pitch cone angle of the pinion. 
Whether Gear 1 \ /f the.sum is greater than the center angle use 
a Regular Bevel | rules and formulas 33, 30 and 4-21 in the order given 
Gear, a Crown _|/f the vith eguals the center angle see rules 
Gear, or an Inter pe mules ee hon ted f he SSE 
; um (s/ess than the center angle see 
Rat Gavel Gee rules and formulas. tor internal hive geon. 
aire Divide the sine of (80degrees minus the cenrerangle |\_ 
Pitch Cone Angle | by the ditterence between the quotient of the number ar 
(or Edge Angle) \ ofteeth in the pinion divided by the number of teeth 
of Gear ~ In the gear and the cosine of 180 degrees minus | 
5 the center angle; this gives the tangent 


q 
3 : Divide the pitch diameter bi twice the Sine of 180 DB =a 
Mitch Cone Radivs \ degrees minus the pitch cone angle NS Set -x57 [B0-O 


_. | Subtract 90 degrees from the sui of the pitch 
Face Angle of Gear | cone angle ih the addendum angle i 6, =O +4-90° 
42 Angular Addendum| Multiply the addendum by the cosine of 180 de- 
43 


of Gear grees minus the pitch cone angle Ky =5 x C05(/80- a, ) 
Outside (orkdge) \ Subtract twice the angular addendum tram the / 


biamefer of Gear \ pitch diameter i =Dg -2hg 


Iwan, it Pf Ta, Divide therumber of feeth by the cosine of /80 ae- 
pur Gear 


1, grees minus the pitch cone angle 


/ Ng 
J Ke “csteT=) | 
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PUBLICATION OFFICES 49-55 LAFAYETTE STREET CORNER LEONARD NEW YORK > “worti Sane 


2.00 a Year 
Single Copies, 20 Cents 


oF FORGING MACHINES 7 


FOR RAILROAD AND LOCOMOTIVE SHOPS 


ie oe : is _- 
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Acme All Steel Forging and Upsetting Machines 

i _ Made in twelve sizes, 34” up to 6° capacities. The strongest 

Ra and most powerful tools of their class. Built for the heaviest =: 


‘service and fitted with every device for saving labor, augmenting 


output and insuring safety. 


Full line of Forging Machines, Bolt and Nut Machines, Thread 
Bolling Machines, etc. Catalogue on request. 


LT The Abme Machinery Co., Cleveland, 0. 


- FoREIGN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, 
Liege, Paris, Milan, Barcelona, C. W. Burton, Griffiths & Co., London, England. 


- 
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“Origifial Biene of Merit _ 
Need Few Arguments _ 


These Two, the Adjustable S Wrench and hes S 
bination Pipe Wrench are growths from the 
original B & C brand which users fully appre 
There’s a great difference between their -gTipp 
power and that of other wrenches. 
If you’re not acquainted get our 
catolog. 


BEMIS @ CALL HARDWARE AND 
TOOL COMPANY 


Springfield, Massachusetts, U. S. A. 


HIS die, a 


HE making and ; 
shown, made by 


working of high 

class dies is one 
of the tests that 
brings out the good 
qualities of the steel 
or shows up its de- 
ficiencies. Our steels 
are particularly well 
adapted Lor dike 
@cking. Write’ us 
your requirements 
and give us a trial. 


of extremely fine 
expensive dies, 
not vary 1-10000” 
the hardening, not- 


unusual difficulties 
offered by reason of 
the many angles 
holes and thin sec- 
tions. 


Cammell Laird & Co., Ltd., (Sheffield) — 
25 Cliff Street, NEW YORK CITY © 


== 


MACHINE MOULDED 
GEARS 


have none of the defects of hand moulded 
gears; outwear cut gears and because me- 
chanically correct, require no machining. 


The Taylor-Wilson process insures gears that 
are uniform in size, true to pitch and with 
teeth that are of equal diameter at both ends. 


Made in all forms at reasonable prices. — 
Ask for facts and figures. 


TAYLOR-WILSON MFG. CO. 
McKEES ROCKS, PENN. 


— a as het tN Sia Suey be NS Bf '? 


Very res 
DENNIs O 
, Chicago 
rg, Philad 
City, Tokio, Japan, Hong Kong, China. 
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cal and durable machines o 
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and has given com 


having cost one cent for repairs or 


oston. 
ittsbu 


U. S. Lighthouse Machine Shop 
B 
Pi 


J. E. SNYDER & Son, Worcester, Mass. 
WORCESTER, MASS. 


Sizes 20!', 21'', 23", 25", 28", 30"! and 36", 


Selling -\; 


Gentlemen: 
Replying to your favor of the 4th inst., I am pleased to say 


that one of your 28 inch drills has been in constant use for 


the past fifteen years at the U.S. Li 


Boston, Mass., 
York City. 


Atlanta, 


Snyder’s 30" Tapper 


@ For twenty-five years our drills have been 


noted for their long life, 


the demands required of them. We furnish 
the goods, our customers tell of their merits. 
J. E. SNYDER @ SON 


rigidity. Great produ 
for one minute. 

around, rapid. accurate dr 
long or cored holes. 


Walworth Extra Heavy Bench Pipe Vise 


will not crush or jam pipe like ordinary vises. 


Grips pipe 1+8 to 6 inches, inclusive, and 
by reason of its solid and substantial “make 
up’, also furnishes a first-class TOOL 
FOR GENERAL MACHINE WORK. 


It is fitted up with 5-inch jaws of solid 
steel, cut extra coarse to grip pipe firmly. 
It weighs eighty pounds. Price $18.00. 
Liberal discount. 


"Toous § » 
: an yn 
Ea syppues i 
= for 


ee Ss 


Walworth Solid Die Plates with Hills 
Solid Pipe Dies. 

Walworth Special ‘‘Ruff and Tuff’’ 
Pipe Dies. ; 


Millers’ Reversible Ratchet Die Plates 
and Pipe Cutters. 


Stanwood and Walworth Pipe Cutters 


Walworth Heavy Pipe Vise, 
(5 inch jaw) % to 6 inch inclusive. 


(28 The quality of material in the Stillson Wrenches is a known quality. It is far more profitable to sell the genuine Stillson Wrench— 
which gives permanent satisfaction and holds customers— than to sell inferior substitutes, which give constant trouble and lose customers. 
Look for the Stillson Registered Trade Mark. Write for Tool Booklet. It illustrates complete line. 


SOLE MANUFACTURERS 


Walworth Manufacturing Co, 128-136 Federal St., Boston, Mass. 


NEW YORK OFFICE: Park Row Building. AGENTS: Aug. Eggers, Bremen, Germany; H. Munzing, 180 Upper Thames St., London, England. 


‘*Klingfast’’ Pipe Vise, 
No. 1, for pipe 18 inch to 2 inch. 

Hall’s Tapping Machine, 
for tapping gas and water mains under pres= 
sure. 


Smith’s Friction Drill Stocks. 
Ashley’s Nipple Holders. 


Walworth Pipe Taps, Reamers, Drills, 
Etc. 


ee ee eee 
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ESTABLISHED IN 1887 fl oes 
PLANERS: 24’x 24’-27"x 27’—30" x 3036" x 36'"—42" x 42”— a ere bet es sae 
48’ x 48’—60" x 60’—any length. mug) SS ! a | fam face of each 


housing. 


Tex*ile Feed Roll Fluting Planers. Frog and Crossing 
and Switch Point Planers. Locomotive Connecting 

* || Rod Planers 48” x17" x 16’. Duplex Planers, cutting 
a full stroke both ways 46” x 18” any length. 


Manufactured by 


Woodward & Powell Planer Go. SS a 


WORCESTER, MASS. Set eae 


AC ESTER, Mass: UrS. Ax 


. : 
MANNING, MAXWELL & Moors, New York City, Philadelphia, Chicago, ke 
Til., Milwaukee, Wis., Seattle, Wash., Portland, Oregon, St. Louis, Mo., Pitts: 
burg, Pa., Cleveland, Ohio, Boston, Mass.. Birmingham, Ala., San F rancisco, 
Cal, Mexico City, Mexico, Yokohama, Japan, Canton and Hongkong, China. 
FENWICK FRERES & Co., Paris, France ; Belgium, Italy, Switzerland and 
Spain. HERMAN HAELBIG, Dresden-A 3, Germany and Austria. 
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Niles Universal Electric Traveling 
Wall Crane with Extension Jib 


Can hoist, travel and swing a load through 180°. 
This form of crane is particularly advantageous for foundry use. 
Extension arm is a valuable feature in pouring. 


Does not interfere with the regular working of an overhead traveling crane. 
Built in capacities from 3-4 to 6 tons. For A. C. or D. C. circuits. 


Illustration shows a 2-ton Niles Universal Traveling Wall Crane, a 3-ton Niles 
Regular Traveling Wall Crane, and a part of the lattice-type girder of a Niles 
Standard 15-ton Traveling Crane in the car wheel foundry of the Norfolk and 
Western Railway shops at Roanoke, Virginia. 


Write for Catalogs ‘Niles Cranes” and “Neles Flovsts.” 


NILES-BEMENT-POND COMPANY 


111 Broadway, New York 23-25 Victoria St., London, S. W. 
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For Milling Slot in Locomotive 
Connecting Rod for Taper Pin 


For manufacturing Adjustable Wrenches, or Machines and 
Small Tools dependent upon a sliding motion for their action 


TheP.&W. 
Spline and 
Slot Miller 


The machine that 
is “scrapping” the 
antiquated broaching 
machine and reliev- 
ing the hand miller 
of unnecessary work. 


Operation requires 
no starting hole or 
“lay out” on the 
work. 


Slot or spline started 
and finished in one 
operation. 


Ten times faster, 
more accurate and 
more economical 
than any previous 
method. Simple as 
drilling. 


Invaluable for milling tang slots in drill sockets and machine spindles. 
One man can operate several machines. 


| 
| Write for Catalog “Spline Muller.” 


| PRATT @ WHITNEY CO., Hartford, Conn..U.S.A. 


| SALES OFFICES—New York, os paiva Boston Oliver Bldg., Philadelphia, 21st and Callowhill Sts. Pittsburgh, Pa., Frick Bldg. Chicago, 
| Commercial National Ban g. St. Louis, Mo., 516 No. 3d St. Birmingham, Ala., Brown-Marx Bidg. Detroit, ‘Mich., Majestic Bldg. 
Agents for Canada, The Catan Fairbanks Co. Ltd., Montreal, St. John, Toronto, Winnipeg, Calgary and Vancouver. London, E. C., 
Buck & Hickman, Ltd.,2and 4 Whitechapel Road. London, S. W., Nilés-Bement-Pond Co., 23-25 Victoria St. Paris, Fenwick Freres & Co., 
8 Rue de Rocroy, ‘Agents for France, Belgium and Switzerland. Japan, F. W. Horne, 70- © Yokohama. Italy , Ing. Ercole Vaghi, Milan. 
Germany, F. G. Kretschmer & Co., Frankfurt, a. M. Van Rietschoten & Houwens, West Zeedijk 554, Ratteedamn, Holland 
1 
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COMPARE 


The Patent Head Lathe with the Five Step 
Cone Lathe of “before high speed steel days” 


S THE LODGE SHIPLEY = : 

MACHINE TOOLCO, Fs Ris pa daganicye 
© OCINCINNATIO.U.SiAL VAGUE TEDL CO. 
ata : - CINTIBNATE, O.0.8. A, 


You will find— 


Spindle bearings increased 75 per cent. 
Bridge width oa 50 per cent. 
Compound Rest weight increased 45 per cent. 
Belt Power a 100 per cent. 
Tailstock weight ee 50 per cent. 
Total machine weight Fy 50 per cent. 


ape substitution of drop forged steel gearing for cast iron- 

perfected oiling device for all headstock bearings— 
every cylindrical fit on the machine ground—every gear 
bronze bushed that revolves freely upon a stud—a hundred 
other ways in which increased manufacturing costs have been 
incurred to make it a more accurate, more convenient and 
more economical work producer. 


We build Patent Head Engine Lathes from 14" to 48" swing. 


The Lodge & Shipley Machine Tool Company 


CINCINNATI, OHIO, U. S. A. 


CANADIAN AGENTS—H. W. Petrie, Toronto, Montreal and Vancouver. EUROPEAN AGENTS—Chas. Churchill & Co., Ltd., London, Eas 
ham, Manchester, Glasgow, Newcastle-on-Tyne; Werner Hult, Helsingfors; V. Lowener, Copenhagen, Christiania, Stockholm; Alfred H. 
Schutte, Barcelona, Bilbao, Brussels, Cologne, Liege, Milan, Paris; Schuchardt & Schutte, Berlin, Vienna, Budapest, St. Petersburg; R. S. 
Stokvis & Zonen, Ltd., Rotterdam, Soerabaya, Java. OTHER AGENTS—Andrews & George, Yokohama; Bevan & Edwards, Propty., Ltd., 
Melbourne; Adolfo B. Horn, Havana. 


: 
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Betts Machine Company 
Wilmington, Del., U. S. A. 


Makers of 


Heavy Machine ‘A : For High 
Tools cee“ t __ Speed Steel 


The BETTS 8-ft. Boring and Turning Mill, Double Pinion Drive, as arranged with 
All-Gear Feed and Power Travel to Heads, for Mesta Machine Co., Pittsburg, Pa. 


Boring and Turning Mills, Horizontal Boring Machines, 
Planers, Slotters, Tire Mills, etc., etc. 


8 MACHINERY Ady. Index pages 36-49 


A MOTOR DRIVEN BAUSH MILL 


That is a rapid producer of accurate well finished work. This 30” Boring Mill 
is typical of the Baush line—carefully. designed, rigidly eonsurected has wide 
range of feeds and speeds, all conveniences for easy and rapid handling, un- 
usually broad table bearings, eight changes of table speed, change gear device 
for eae and thread cutting and automatic oiling system. 


Other sizes 37, 42,51 and 61 inch. Belt or motor drive. Bulletins on request. 


BAUSH MACHINE TOOL CO., 200 Wason Ave., Springfield, Mass. 


AGENTS—Manning, Maxwell & Moore, New York, Chicago, Milwaukee, Boston, Cleveland, Pittsburg, St. Louis, Philadelphia, Detroit, Buffalo, Syracuse, Indianapolis, 
Atlanta, Yokohama. DeFries & Cie, Dusseldorf. Selig, Sonnenthal & Co., London. Hugo Tillquist, eye ae Fenwick Freres & Co., Paris. 
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BRADFORD LATHES 


KEEP PRODUCTION COSTS DOWN 


Not only down, but down to the lowest figure compatible with 
first-class work, and at the same time push up the daily output 
to the maximum. 


Ae 


> 
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ha 


The Sixteen-inch Engine Lathe with Three Step Cone, Double Back Gears 
and all the Bradford features of equipment, is a machine that will keep things 
moving in the tool room or factory alike. It is one of the handiest, quickest 
working and most practical lathes on the market. The range of threads and 
feeds is practically unlimited for either right or left hand threads. Feeds 
are provided for all standard threads and extra gears supplied for special 
threads if desired. 


Increased belt power, higher spindle and countershaft speeds and a generally 
greater efficiency distinguish the improved Bradford Lathes, and we shall 
be glad to send the complete catalogue, or special bulletins of any single 
machine, on request. Line includes sizes from 14” to 42” swing. 


The Bettecd Machine Tool Co., (“N37 O° 


AGENTS—Vandyck Churchill Co., New York and Philadelphia. Taylor Machinery Co., Boston, Mass. The H. A. Stocker Machinery 
Co., Chicago, Ill. J. W. Wright &‘Co., St. Louis, Mo. Somers, Fitler & Todd Co., Pittsburgh, Pa. Pacific Tool and Supply Co., San Fran- 
cisco, Cal. F. W. Horne, Yokohama, Agent for Japan, China and the Far East. Chas. Churchill & Co., Ltd., London, Birmingham, Glasgow 
Newcastle-on-Tyne. Schuchart & Schutte, Berlin, Vienna, Stockholm, Copenhagen, Budapest and St. Petersbug. Alfred H. Schutte, 
Cologne, Brussels, Liege, Paris, Milan, Bibao, Barcelona. 
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The Great Adaptability of 
Milwaukee Milling Machines 


is one of their telling points. 
This capacity for a wide 
range of uses and for heavy 
and continuous service is a 
result of long experience 
and careful study behind the 
fundamental design, and an 
equipment of attachments 
and auxiliary fixtures that 
allows for much unusual 
work. 


The Vertical Milling 


Attachment 
for instance, is of special 
cOn Vente nice: Many 


Milwaukee machines are 
equipped with this attach- 
ment as it enables the oper- 
ator to run his machine either 
asa. Verticalvor Horizontal 
Miller as conditions demand. 
The Vertical Attachment 
conforms to the Milwaukee 
Standard both in appearance 
and efficiency, is clamped to 
the knee slide on. the column 
of the machine, can be quick- 
ly adjusted, set at any angle 
and has taper hole, draw-in 
rod and flanged end in dupli- 
cate of the horizontal spindle, 


so all tools are interchange- 
able. 


Milwaukee Millers are es- 
sentially modern manufac- 
turing tools. They have 
weight and rigidity to resist 
the strain of heavy cuts, 
power for high speed steels 
and are great producers of 


high grade work. 


Ask for the new catalogue. 


KEARNEY & TRECKER C0., Milwaukee, Wis., U.S. A. 


_AGENTS: Hill, Clarke & Co., Boston, New York, Philadelphia, Chicago and Cleveland. The A. R. Williams Mchy. Co., Toronto, Ont. 

Williams & Wilson, Montreal, Quebec. C. Ww. Burton, Griffiths & Co.,1 Ludgate Square, Ludgate Hill, London, England. Heinrich Dreyer, 

Kaiser Wilhelmstr. 1, Berlin, Son Edgar Bloxham, 12 Rue du Delta, Paris, France. R.S. Stokvis & Zonen, Ltd., Rotterdam and 

ences: He Gregory & Co., 74 Clarence Street, Sydney, N. S. W. Wilh. Sonesson & Co., Malmo, Sweden. Ing. A. Baldini & Co., 
ontedera, y- 
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| PEs nearest approach to absolute accuracy in drilling and boring 
is through the correctly designed and conscientiously made 


Horizontal Boring Machine 


The Binsse machine has been invented, developed and perfected by 
many years of experience in the exclusive manufacture of this machine 
tool. Starting with the designs still used by other boring machine 
builders, we have been continually making improvements suggested 
by the experience of users of the machine, with whom we have kept 
in close touch; so that now it is far ahead of any machine of its 
kind and in a class by itself. 

The Binsse machine is manufactured within milling machine limits. 
We guarantee that the table movement parallel with the boring bar 
will be within an error of half a thousandth to the foot. It has super- 
abundant power for high speed steels and for any operation which can 
be performed on a tool of its size and capacity, together with a correct 
range of cutting speeds; and the rigidity to stand up, without flinching, 
under this great driving power. Theseand many other features differ- 
entiate it from every other machine of its kind. 

The widest field of usefulness is open to this tool. Very few 
appreciate how much they can do with it, and the saving in labor and 
time from its use. 

A manufacturer whose product goes to every civilized country 
SemomiteeevVWhen I ordered the Binsse machine, I did not know 
what I could use it for, and now I cannot understand how I ever got 
along without it. No well equipped machine shop can afford not 
to have it.” 


Catalogue, specification sheet and illustrations of interesting jobs done 
on the Binsse Horizontal Boring Machine sent on request. 


The Binsse Machine Company, Newark, N. J. 


FORHIGN MACHINERY MERCHANTS 


t 


BELGIUM 
ALFRED H. SCHUTTE, 


5, Vieux-Marche aux Grains, Brussels. 
8, Rue de la Cathedrale, Liege. 


MACHINERY AND TOOLS. 
R. S. STOKVIS & FILS, Soc. An. 


1 Boulevard du Jardin Boutanique, Brussels. 
MECHANICAL ENGINEERS. 
(Rotterdam, Amsterdam and Soerabaya). 
Established 1847, Cable ‘‘Metallicus.” 


MACHINERY AND TOOLS. 


A. ENGELMANN & CoO., Liege. 
IMPORTERS AMERICAN MACHINERY, TOOLS 
AND ENGINES. 


FENWICK FRERES & CO., 


68, Rue de Brabant, Brussels. 
1, Avenue Blonden, Liege. 


AMERICAN MACHINERY AND TOOLS. 


CHINA 


SCHUCHARDT & SCHUTTE, 
24 Kiangse Road, Shanghai. 
MACHINERY AND TOOLS. 


DENMARK 


SCHUCHARDT & SCHUTTE, 
4, Jernbanegade, Copenhagen. 
MACHINERY AND TOOLS. 


ENGLAND 
RICHARD LLOYD & CO., 


Steelhouse Lane, Birmingham. 
IMPORTERS OF AMERICAN MACHINERY, TOOLS 
AND ENGINEERING SPECIALTIES. 
Established 1856. Cable Address, “Cogs,” Birming- 
ham. Lieber’s and AB C Codes. 


ALFRED HERBERT, Ltd., Coventry. 
IMPORTERS OF AMERICAN LABOR SAVING 
TOOLS OF ALL DESCRIPTIONS. 
Showrooms: London, Manchester, Glasgow and 
Coventry. Cable: “Lathe, Coventry.” Codes: Lieb- 

er’s, AB C 5th edition, and private. 


BUCK & HICKMAN, Ltd., 
2 and 4 Whitechapel Road, London. 
TOOLMAKERS, ENGINEERS AND IMPORTERS 
of High Class American Machinery, Tools and Sup- 
plies. Telegrams and Cables, “Roebuck, London,” 
Lieber’s and A B C Codes used. 


C. W. BURTON, GRIFFITHS & CO., 
Ludgate Square, Ludgate Hill, London, E. C. 
IMPORTERS OF AMERICAN MACHINE TOOLS. 
Also at Manchester and Glasgow. 


ABC and Lieber’s Codes used. Telegrams, 
“Hibou,” London, 


CHAS. CHURCHILL & CO., Ltd., 
9 to 15, Leonard St., London, E, C. 
THE PIONEERS OF AMERICAN TOOL TRADE 
IN GREAT BRITAIN, 
Established 1865. Large Warehouses in Birmingham, 
Manchester, Newcastle-on-Tyne, Glasgow. See ad- 
vertisementin this journal for agencies. 


GHEORGHE HATCH, Ltd., 
20-21, Queenhithe, Upper Thames St., London, E. C. 
IMPORTERS OF MACHINE AND HAND TOOLS, EN- 
GINEERING SUPPLIES. SPECIALTY: NEW TOOLS. 


Cable, George Hatch, London. Codes, ABC and 
Lieber’s. 


C. LINDLEY & CO., 
34, Englefield Road, London, N. 
Beauvoir Works, Luddenden, S. O. Yorks. 


SMALL TOOLS AND ENGINEERS SUPPLIES. 


Telegrams: Beauvoir London and Luddenden, 
ABC Code. 


UDW. LOEWE & CO., Ltd., 

380-32 (opposite 109) Farringdon Road, London, E. C. 
MERCHANTS AND IMPORTERS OF HIGH CLASS 
MACHINERY AND TOOLS. 


Telegrams and Cables: Loewe London, Lieber’s and 
ABC Codes. 


ep! 


SCHUCHARDT & SCHUTTE, 


84, Victoria St., Westminster, London, 
MACHINERY AND TOOLS. 


HENRY KELLEY & CO., 
26, Pall Mall, Manchester. 
AMERICAN MACHINERY AND TOOLS. 
Telegrams: “Advantage, Manchester. ’Lieber’s Code. 


FRANCE 
EDGAR BLOXHAM, M. I. E. E., 


Offices and Show-rooms, 12, Rue du Delta, Paris. 
IMPORTER OF AND DEALER IN AMERICAN 
MACHINERY, TOOLS AND SUPPLIES. 
Telegrams: Bloxham-Paris. Code: Western Union. 
Cash payment against delivery in New York. 


PH. BONVILLAIN & i. RONCHRAY, 

Main Office: 9-11, Rue des Envierges, Paris. 
ENGINEERS, IMPORTERS OF AMERICAN TOOLS. 
Branches: Dusseldorf-Rath-Germany. Turin, 48 Via 
Sacchi, Italy ; Leeds, Albion Works, England; Barce- 
lona, Concejo de Ciento, Spain. Cable: Bonvillain, 
Paris. Lieber’s and A B C Codes. 


FENWICK FRERES & CO., 
8, Rue de Rocroy, Paris. 
AMERICAN MACHINERY AND TOOLS. 


Branches or Representatives: Brussels, Liege, Turin 
Milan, Zurich and Barcelona. 


FRANCE 


GLAENZER, PERREAUD & THOMINE, 
18-20, Faubourg du Temple, Paris. 


IMPORTERS OF AMERICAN MACHINERY 


and Mechanical Supplies. Agent for the Niles Tool 
Works Co., Geo. F. Blake Mfg. Co., etc. Lieber’s Code, 
AL Code, ABC Code. Cable Address: Blakeniles, 
Paris. New York Office: 43-47 West 33rd St. 


ALFRED HERBERT (France), Ltd., 
47, Boulevard de Magenta, Paris. 


IMPORTERS OF AMERICAN LABOR SAVING 
TOOLS OF ALL DESCRIPTIONS. 


Cable: ‘Hexagon, Paris.” Codes: Lieber’s, A BC 
5th edition and private. 


LFRED H. SCHUTTE, 
22-24, Rue des Pettis-Hotels, Paris. 


MACHINERY AND TOOLS. 


> 


GERMANY 


HEINRICH DREYER, 
: Kaiser Wilhelmstr. 1, Berlin. 


IMPORTER AMERICAN MACHINERY. 
Telegrams: “Firstclass.” 


LUDW. LOEWE & CO., A.G., Berlin, N.W.87. 
IMPORTERS OF MACHINE TOOLS. 


To be seen in operation at our works. Floor area 
18 acres. 


HANS RICHTER & KITZEROW, Berlin, S. 42. 


IMPORTERS OF AMERICAN MACHINERY 
AND TOOLS. 


Telegrams: Impulsus. Lieber’s and A BC Codes. 


SCHUCHARDT & SCHUTTE, 
IMPORTERS OF MACHINE TOOLS. 


Berlin, Vionna, Budapest, Shanghai, Tokio, London, 
Stockholm, Copenhagen, St. Petersburg. 


New York Office: 90 West Street. 


EH. SONNENTHAL, Jr., Berlin-Cologne-Vienna. 


IMPORTER OF AMERICAN MACHINERY AND 
SMALL TOOLS. 


ALFRED H. SCHUTTE, 
MACHINERY AND TOOLS, 


Brussels, Liege, Belgium; Paris, France; Milan, Turin, 
Genoa, Italy; Barcelona, Bilbao, Spain. 


New York Office: 90 West Street. 


FRANZ KUSTNER, Dresden, 
AMERICAN MACHINERY TOOLS AND SUPPLIES. 
Cable: Ambition-Dresden. Lieber’s and ABC Codes, 


DE FRIES & CIE, Akt. Ges., Dusseldorf. 
Berlin, Stuttgart, Vienna, Paris, Milan, Barcelona. 
IMPORTERS OF AMERICAN MACHINE TOOLS. 


Cable Address: Defries, Dusseldorf; Lieber’s; ABC, 
5th edition; Western Union Codes. 


M. KOYEMANN, Dusseldorf. 
IMPORTER OF AMERICAN MACHINE TOOLS. 


CARL MAHR, Esslingen o/Neckar. 
APPLIANCES FOR MECHANICAL WORK SHOPS. 


F. G. KRETSCHMER & CO., Frankfurt a/Main, 
IMPORTERS AMERICAN MACHINE TOOLS. 


Cable: ‘Micrometer Frankfurtmain.” Lieber’s and 
ABC Codes. 


Cologne, 


Z 


HOLLAND 


Ls: N. ALTA & CO., Amsterdam, 
ENGINEERS AND IMPORTERS OF MACHINERY. 


PECK & COMPANY, Amsterdam. 
IMPORTERS OF AMERICAN MACHINERY, 
Tools, Factory Supplies. Lieber’s and AB C Codes. 


FRED. STIELTJES & CO., Amsterdam, 


_ENGINEERS AND IMPORTERS OF AMERICAN 
MACHINERY. 


H. G. AIKEMA & CO., Rotterdam, 
ENGINEERING AGENTS AND MERCHANTS. 
Importers of American Machinery and Tools. 


R. 8. STOKVIS & ZONEN, Ltd. 


MECHANICAL ENGINEERS, TECHNICAL 
DEPARTMENT II. 


Rotterdam (Amsterdam, Brussels and Soerabaya). 
Established 1847. Cable: ‘‘Metallicus.” 


MACHINERY AND TOOLS. 


WYNMALEHN & HAUSMANN, Rotterdam. 
ENGINEERING AGENTS AND MERCHANTS. 


Glashaven, 4-14. Established 1875. Special Tools, 
Metal and Wood Working Machinery. 


VAN RIETSCHOTEN & HOUWENS, 
West Zeedyk, 554, Rotterdam. 


LARGEST DEALERS IN AMERICAN MACHINERY 


in Holland. New showroom, 11,000 sq. feet, now open. 
Cable: “Machinery.” Codes used: AB C, 5th edition; 
Lieber’s. ; 


SPLIETHOFF, BEHKUWKES & CoO., 


Rotterdam, 
ENGINEERING AGENTS AND MERCHANTS. 


AUSTRIA-HUNGARY 


CONRAD & COMP, Budapest. 
AMERICAN MACHINERY, TOOLS AND SUPPLIES. 


SCHUCHARDT & SCHUTTE, 
Vienna, I, Franz Joseph Quai 7-9. 
Budapest, terez koru 46, 


ITALY 


GRIMALDI & C., Casella 320, Genova. 
AMERICAN MACHINERY AGENTS. 
Branch House in Milan, Italy. 


DE FRIES & CoO., 
Via Principe Umberto Angolo Via Moscova, Milan, 
IMPORTERS AMERICAN MACHINERY AND TOOLS, 


ALFRED HERBERT, Ltd., Milan. 
5, Via Quintino, Sella, Angolo Piazza Castello. 
IMPORTERS OF AMERICAN LABOR SAVING 

TOOLS OF ALL DESCRIPTIONS. 

Cable: ‘Herbert, Milan.” Codes: Lieber’s, AB C 5th 

edition, and private. 


ALFRED H. SCHUTTE, 
Viale Venezia, 22, Milan. Via Alfieri, 4, Turin. 
MACHINERY AND TOOLS. 


STUSSI & ZWEIFEL, 38-Via Manzoni, Mian. 
IMPORTERS OF AMERICAN MACHINERY. 


ING. ERCOLE VAGHI, 
MACHINE TOOLS. Corso Porta Nuova 34, Milan, 


W. VOGEL, Piazza Castello 3, Milan. 
AGENT FOR AMERICAN MACHINERY. 


INGR. A. BALDINI & CI. Pontedera, 
IMPORTERS OF AMERICAN MACHINES AND TOOLS. 


Telegrams: Macchine, Pontedera, Codes: Lieber’s 
and A B C 5th edition. 


FENWICK FRERES & CO., 
6 Via Lagrange, Turin. 
AMERICAN MACHINERY AND TOOLS. 


JAPAN 


ALFRED HERBERT, Ltd., 
224, Yamashita-Cho, Yokohama, 


IMPORTERS OF AMERICAN LABOR SAVING 
TOOLS OF ALL DESCRIPTIONS. 


Cable: “Lathe, Yokohama.” Codes: Lieber’s, AB C 
5th edition, and private. 
SCHUCHARDT & SCHUTTEH, 
14, Akashicho Tsukyi, Tokio. 
MACHINERY AND TOOLS. 


NORWAY 


J. S. COCK, Christiania, 
AMERICAN TOOLS AND ENGINEERS’ SUPPLIES. 


Invites correspondence with first-class American 
firms with a view to representing them in Norway. 


RUSSIA 


SCHUCHARDT & SCHUTTE, 
Newsky Prospect 11, St. Petersburg. 
MACHINERY AND TOOLS. 


GREGOIRE WEHINBERG & CO., Eng’rs, 
Newsky Prospect, 47-1 St. Petersburg. 
MACHINERY, TOOLS, HYDRAULIC MACHINERY, | 
Cranes and Gas Engines. Cable Address: “Greweco.” 


SPAIN 


ALFRED H. SCHUTTEH, 
Calle Lauria 18, Barcelona. 
Gran Via 29, Bilbao. 
MACHINERY AND TOOLS. 


LA MAQUINARIA ANGLO-AMERICANA, 
R. d’Aulignac. Cortes 559—Barcelona,. 
MACHINERY, TOOLS AND SUPPLIES. 


SWEDEN 


AXEL CHRISTIERNSSON, 
P. O. B. 232, Stockholm, 
MACHINERY, TOOLS AND SUPPLIES. 


SAM LAGERLOF’S MACHINE-BUREAU, 
Stockholm. 
SPECIALTY: MACHINE TOOLS. 
Cable: ‘“Machinlagerlof.” AB C and fieber’s Code, 
LE | 


SCHUCHARDT & SCHUTTE, 
Vasagatan N, R. 24, Stockholm. 
MACHINERY AND TOOLS. 


SWITZERLAND 


J. LAMBERCIER & CIE, Geneva. 
IMPORTERS OF AMERICAN MACHINERY. 
Technical Appliances. 


SPOERRI & CO., Bergstrasse 76, Zurich. 
ENGINEERS AND IMPORTERS OF MACHINERY. 


THE AMERICAN MACHINERY IMPORT 
OFFICE, 24, Weinbergstrasse, Zurich. 


rae 


Adv. Index pages 36-49 MACHINERY 13 


If you want to be assured of getting a 
First Class Lathe, buy a Hendey-Norton 


apes ARE Sapo 


BECAUSE 


It has an Unexcelled Reputation for Design, for Workmanship, for 
General Accuracy, for Quick WHandling, all fairly earned in the 


Competitive Field of Lathe Manufacture: 


Through its Wide Range of Threads and Feeds by Mounted Change 
Gearing, plus its ability to cut Special Threads without Limit. 


Through its Tie-Bar Reinforced Head, with Taper Bearing, Ring- 
Oiling Spindle Construction, all making for and maintaining Accurate 


Alignment of Spindle. 


Through its Automatic Stop for Carriage, working Both Ways, almost 
Indispensable in cutting threads or boring to shoulder, and 


Through its Apron Reverse, displacing cross belt and countershaft reverse 
and saving wear and tear all around. 


Oss // / 


Memiacturedun 12°’, 14’, 16’. 18") 20 je2aena2s swine, with Beds 4: to 
24’ according to size. 


/ 


We also manufacture Geared Head Lathes embracing all these features 
12’ to 24” swing inclusive. 


THE HENDEY MACHINE CO., Torrington, Conn., U.S.A. 


UNITED STATES AGENTS—Manning, Maxwell & Moore, Inc., New York, Boston, Philadelphia, Pittsburg, Chicago, Milwaukee, 
St. Louis, Pacific Tool and Supply Co., San Francisco. W. M. Pattison Machinery Co., Cleveland. R. V. Whitacre & Co., St. Paul, 
Minn. J. W. Wright & Co., St. Louis. J. L. Osgood, Buffalo. Strong, Carlisle & Hammond Co., Detroit, Mich. Williams & Wilson, 
Montreal, Canada. A. R. Williams Machinery Co., Toronto. General Supply Co. of Canada, Ottowa. — ; 

EUROPEAN AGENTS—Chas. Churchill & Co., London, for Great Britain. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Peters- 
burg, Copenhagen, Budapest. A. H. Schutte, Cologne, Brussels, Paris, Milano, Barcelona. 


Again “American” Lead 
1910 MODEL 
UNIVERSAL RADIALS 


SEE THE 


“MASSIVENESS” 
JUST 


LOOK 
IT 
OVER | 


4—5—0—7-ft. Sizes 


TRIPLE-UNITED, DOUBLE-TUBE ARM 


Triple-Geared Head. 8-Speed Gear Box. 
24 Spindle Speeds. SiGeared) Fecds: 
Heavy, Deep Base, Strongly Ribbed. 


STIFF and POWERFUL as our UNPARALLELED PLAIN RADIALS 


Don’t buy a Radial without investigating this New Drill. 


It would be an Unfortunate Mistake. 


CIRCULAR “K” TELLS ALL 


THE AMERICAN TOOL WORKS CO. — 
CINCINNATI, U. S. A. ’ 
LATHES PLANERS SHAPERS RADIALS ~ 
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Combined Vertical and Horizontal Spindle Milling 
Machine No. 2 i = 


This improved machine is one of the most up to-date and adaptable millers 
on the market. It has positive geared feeds, power to handle high speed 
steels, is guaranteed to produce the maximum amount of work in a given 
time and will show a profit on many lines of work for which you are now 
using the planer. 


Our Descriptive Pamphlet No. 4, goes into details---may we send a copy ? 


THE BEAMAN & SMITH CO., Providence, R. I, U.S. A. 


AGENTS: Chas. Churchill & Co., London, Eng. Fenwick Freres & Co., Paris, France. Ludw. Loewe & Co., Berlin, Germany 


15 
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What you want to do, and what you can do 
with the tools in your shop are frequently 
matters of considerable difference. 


What you want is to handle a wide range of work with a few machines. 


To reduce production costs. “To increase daily output. To save power. 
To meet delivery promises. To-insure a profit on your investment that will 
put you on “easy street’ before you have turned the half century mark. 


THE FLAT TURRET LATHE 


is a prime factor in attaining just these ends. 


It is equally adapted for chucked work or work from the bar, covers a 
wide range, has an outfit of universal tools, permitting the production of | 
any piece, any shape or size, within the working limits of the machine, 
without delay or difficulty of any kind. 


Change from one class of work to another is easily and quickly made. 
No special tools are required, no intricate adjustments necessary. 


LZ 
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_ There is a specific economy in Flat 
Turret methods of production, 
whether the job includes ten pieces 
or a thousand, and every piece will 
be the exact duplicate of its fellow. 
Also, the daily output of the Flat 
Turret Lathe exceeds the product of 
the ordinary engine lathe three to SELL Nae eats Mba 
five times. It is simple in design, easily operated and tools are at all 
times under rigid control. 


Single Drive and Variable Speed Device are distinguishing features of 
the Flat Turret, and the Cross Sliding Head, Screw Chasing Attachment, 


Chip Breaking Turner and other improvements are further advantages. 


Specimens of work from the bar. 


In time saving alone we can interest any manuzacturer. Will you allow 
us to send a representative to give you full detarls ? 


Jones & Lamson Machine Company 


Springfield, Vermont, U. S. A. Queen Victoria St., London, E. C. 


Germany, Holland, Belgium, pra ane, goon stria- Beene M. Koyemann, Charlottenstrasse 112, Dusseldorf, Germany. 
France and Spain, ‘Ph. Bonvillain and E. eray, 9 and 11 Rue des Envier ges, Paris. Italy, tater &E Baatinentee, Milan. 


4 
? 
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SCHUMACHER @ BOYE 
Engine Lathes 


BO Hythe Lh 


Reewey, 
BALLS SSSY ALLEL ABELL DSP AAIS 


Twenty-six inch Double Back Geared Instantaneous Change Gear Engine Lathe 
WITH DOUBLE PLATE APRON 


SCHUMACHER @ BOYE 


Engine Lathes, 18" to 48" Swing CINCINNATI, OHIO, U.S.A. 


DomEsTIc AGENTS—Manuning, Maxwell & Moore, New York City, Chicago, Boston, Syracuse, St. Louis, Atlanta, Philadelphia, Indianapolis, San 
Francisco. The Baird Machinery Co., Pittsburg, Pa. The Strong, Carlisle & Hammond Co., Cleveland, Ohio, and Detroit, Mich. Henshaw, Bulkley & 
Co., San Francisco, Cal. The Pacific Coast Mfg. Co., Los Angeles, Cal. The Perine Machinery Co., Seattle, Wash. Inland Machinery and Engineering 
Co., Spokane, Wash. Kellogg & Co., Toronto, Ont. 


2 ele A Manufacturing Miller 


The No. 24 Oesterlein 
Plain Milling Machine 


This machine is a model of simplicity in 
design, construction and operation and one 
of the ablest work producers of its class. 
The ordinary milling hand can operate an 
Oesterlein machine and give a _ good 
account of his time, both in quantity and 
quality of work turned out. 


Every convenience for handling is provided. 
Unusual depth and wide face of column 
and knee, long saddle, high table and closed 
knee make for strength and rigidity under 
heavy strain. The feed box is an independ- 
ent mechanism fitting compactly into the is 
column. All gears are covered, and run in 
oil. 


Ask us for special descriptive circulars : 
Plain and Universal Millers and Tool ie 
and Cutter Grinding Machines. 


The Oesterlein Machine Co. | 
CINCINNATI, OHIO 


AGENTsS—Hill, Clarke & Co., Boston, Chicago, New York, Philadelphia and 


z Cleveland. Compressed Air Machinery Co., San Francisco. Pacific Coast Mfg. a 
No. 24 Plain Milli Machi Co., Los Angeles. Kellogg & Co., Toronto, E. Sonnenthal, Jr., Berlin, Co- a 
Oo. ain IWVlilling achine logne, Vienna and Frankfort A/M. IF 
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New Edition Is Out 


“Graphite as a Lubricant-1910” 


The Kelso Tender Coupler 


q This edition is just off 
the press 64 pages of 


meaty information on the 


science and practise of 


graphite lubrication. 


Plain, sensible information 


a 


@ Pivoted head, no springs. Has a “lock-set,” making 
it unnecessary to lock up uncoupling lever to retain the lock 
in an uncoupled position when shifting in yards. The 
same member which acts as a “ lock-set” in an uncoupled 
position also acts as a “lock to the lock’ when in a coupled 
position. Locking mechanism fitted, if desired, with “spade 
handle” lifter to facilitate manipulation by hand. Same 
coupler also furnished for freight car service. Made of 


that you can apply in your 
everyday work. Big, read- 


able type, liberal margins 


Be among the first to get 


this edition. 


Copy 74-C FREE. 


Joseph Dixon Crucible Co. 


Open Hearth Cast Steel 


Manufactured exclusively by; 


THE McCONWAY & TORLEY. COMPANY 
PITTSBURGH, PA. 


JERSEY CITY, N. J. 


_ Centrifugal Dirt Collector 


It never clogs 


All dirt, sand, cinders, pipe scale and other foreign matter are automatically elimi- 
nated by the combined action of centrifugal force and gravity, without in any way | 
reducing the area of opening available for the flow of air. Foreign material drops 
to the bottom of the chamber from which it can be removed at convenient intervals 
by unscrewing a plug, without breaking any pipe connections. The Westinghouse 
Centrifugal Dirt Collector is connected in the branch pipe between the brake pipe 


and triple valve, as near the triple valve as practicable—The advantages of this de- 
vice have been thoroughly demonstrated in both shop and service tests, and are 
obvious when compared with the ordinary strainer which, the more thoroughly it 
does its work, the quicker it becomes clogged, necessitating frequent cleaning, 
breaking of pipe connections, etc. On request the Westinghouse Centrifugal Dirt 
Collector will be included in all full sets of freight and passenger-car brake equip- 
ments without extra charge. 


See Circular Notice 1035 


The Westinghouse Air Brake Co., pimssurci Pa. 


Address nearest office for information. 
Boston, Exchange Bldg. Portland, Ore., Couch Bldg. 
Buffalo, Ellicott Sq. Bldg. Denver, Majestic Bldg. San Francisco, Pacific Bldg. 
Chicago, Ry. Exchange Biag. Mexico City, Mex., 4a Calle de Pte. de Alvarado, St. Louis, 1932 North Broadway. 
Cincinnati, Traction Bldg. No. roo. ; St. Paul, Endicott Bldg. : 
Columbus, Col. Sav. & Trust Bldg. New York, City Investing Bldg. For Canada: Canadian Westinghouse Co., 
Houston, Tex., 403 Hawthorne Ave. Richmond, American Nat’l Bank Bldg. Ltd., Hamilton, Ont. 
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Burr's Patent 
Combination Index. 


Used by most of the large railways for index- | 


ing names, vouchers, freight claims, drawings, 
and all other purposes for which an index is re- 
quired. All names are indexed by the first two 
and three letters of the Surnames, giving from 4oo 
to 4,000 divisions of the Alphabet, which are printed 
in the body of the book, and in thumb-holes cut in 
the edges of the leaves, to locate the entry of all 
names. Opened instantly at any combination by 
by the use of one hand. Practical and simple. 
Superior to all others. Now in constant use in all 
the departments of the United States and Canadian 
Governments, and thousands of representative 
firms, banks, insurance companies, and railroads 
throughout the Country. 


Send for illustrated catalogue and price list. 


The Burr Index Company 


Hartford, Conn. 


Bell Cord and Couplings. 


Bell Cord Couplings 
Adapted for the Solid Braided Bell Cord, manu 
factured by the SILVER LAKE Co. 
Size for No. 8 Cord, unless ordered for No. g. 


Solid Braided Railroad Bell Cord. 


The regular style is drab in color, with a spira 
pattern in red, yellow and blue. Furnished in coil 
of 1,000 feet each, unless otherwise ordered. 

Plain colors, for Whistle, Valve and Bell Cord 
In coils of 1,200 feet each, or otherwise, as ordered 

Number 6 7 8 fo) to 
Inchesdiam. § % % x ts 


ENGINE BELL CORD. 


THE SILVER LAKE COMPANY, 


78 Chauncy St., Boston, Mass . 


‘“Weston’’ 
Ratchet 


IRVING MFG. @ TOOL CO. 


157 Chambers St., New York 


Data Sheet Binders 


Keep your Data Sheets for ready 
reference. 


Cloth binders sent post paid on 
receipt of the price, 35 cents. 


THE INDUSTRIAL PRESS, 49-55 Lafayette St., New York 


F. W. Devoe & 


came 100 and 103 Fulton Street, New York | 


Se — a 
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FORGINGS 


For Machinery and Cars of all Kinds 


FORGINGS where perfect work is required a specialty. ? 
The largest makers of TURNBUCKLES im the world. 


CLEVELAND CITY FORGE @ IRON CO. 


Cleveland, Ohio 


Every genuine roller has the name of Stewart Hartshorn, in script on the label 


USED ALL OVER THE WORLD 


Special Car Roller, with brackets for all classes of fittings. 
Woed Rollers for dwelling house use. 


Main Office and Factoty, East Newark, N. J. 


Stewart Hartshorn Co., “” Sey vers seztateyene Srect 


abash Avenue. 


What do you Know About | 
Drop Forging ? 


MACHINERY’S REFERENCE BOOK No. 45 

Drop Forging, Price 25 Cents. 

= TABLE OF CONTENTS, 

Laying out a Drop Forge Plant— Loca- - 
tion of Die Sinking Department— Power ~ 
and Steam Drop Hammers—Helve and 
Trip Hammers—Layout of the Harden- 
ing Department— Kinds of Fuel Oil for 
Hardening Furnaces— Refitted Coal 
Forges—Furnaces for Fuel Oil- Ar- 
rangement of Pipes Drop Forgings— 
Development of Stamping Processes— 
Materials Used for Dies—Principles of 
Drop Forging and Stamping—Removal 
of Fin produced in Drop Forging—Dif- 
ference between Treatment of Steel and 
Wrought Iron—Work with Holes forged 
through it—Methods of applying Impact 
or Pressure on Dies — Methods used for 
making Dies—Drop Forging Work in an 
Automobile Shop (half tone illustrations) 
—Making a Drop Forging Die—Tools Employed in making Dies— 
Tools used for Repairing Dies—-Examples of Drop Forging Dies— 
Trimming Dies - Hardening and Tempering Drop Forging Dies— 
Concrete Foundations for Drop Hammers. 


Pe rn ed a eee ee eee 


ete ag Ay 


~ 


MACHINERY, RAILWAY EDITION q 


49-55 LAFAYETTE STREET, NEW YORK 


Co.'s Colors and Varnishes 


ARE STANDARDS 


' 
a 
: 
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You can't take a Roughing and a Fin- 


ishing Cut Profitably at the same speed 


Neither will the speed adapted for hard metal be suitable for 
soft metal. It needs the exact speed for every condition and 
material to bring production costs down to a satisfactory level. 


The Cincinnati Variable Speed Planer 


with its speed range of from 15-feet to 50-feet per minute— 
return of table constant—meets all requirements and insures 
superior work. It is the most economical planer for metal 
working, is strong and rigid in construction, stands hard con- 
tinuous service, has safety locking device for table, all operating 
levers handily placed and speed box conveniently located at the 


top of housings. 


30 to 50 per cent. increase in output is a frequent result 
of substituting Cincinnati machines for other planers. 


CINCINNATI PLANER CO., Cincinnati, 0..U.S.A. 


— i | Co., New York, Syracuse, Boston and Buffalo. Marshall & Huschart Mchy. Co., Chicago, St. Louis and Indianapolis. 
| SESS Mey Cecinal Goes pe! Detroit, WE. Shipley Mchy. Co., Philadelphia, Pa. Baird Mchy. Co., Pittsburg, Pa. Harron, Rickard & 
McCone, San Francisco and Los Angeles, Cal. Hallidie Mchy. Co., Seattle and Spokane. _ Robinson, Cary & Sands Co., St, Paul and Duluth. Zimmesman, Wells, 
Brown Co., Portland, Oregon. Galligher Mchy. Co., Salt Lake City. Dewstoe-Lathrop Machinery Co., Birmingham, Ala. Morrison Mchy. & SupplyCo., Richmond, Va. 


Fi — : & Co., Berli d Paris. R.S. Stokvis & Zonen, Rotterdam, Holland and Brussels, Belgium. J. Lambercier & Co., 
ee eS agen apg yeh E A Henkes Wee Osaka, Japan. Thos. McPherson & Son, Melbourne, Australia. 
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“Cincinnati. Heavy Duty Shapers 


ARE MADE WITH CARE 


— 


WEITTH OUR SRE YSV AY 
CUTTING 2 Aa ier 
MENT youare not limited 
in size of gears to be key- 
seated. It key-seats large 
gears as well as small and 
both equally well, and you 
have a shaper to use when 
there is no key-seating to 
be done. 


The Cincinnati Shaper Co., Cincinnati, Ohio, U.S.A. 


AGENTS—Manning, Maxwell & Moore, Inc., New York, Philadelphia, Chicago, Boston, St. Louis, Syracuse, Detroit, Cleveland, Atlanta, 
Buffalo, Milwaukee, Indianapolis, Mexico City and Tokio. Brown & Zortman Machinery Co., Pittsburg. The National Supply Co., Toledo, O. 
Eccles & Smith Co., San Francisco, Cal. Smith, Booth, Usher Co., Los Angeles, Cal. Hallidie Machinery Co., Seattle, Wash. Zimmerman, 
Wells, Brown & Co., Portland, Oregon. C.T. Patterson Co., Ltd., New Orleans, La. Chas. Churchill & Co., Ltd., London. Birmingham, Man- 
chester, Newcastle-on-Tyne, Glasgow. A. H. Schutte, Brussels, Cologne, Bilbao, Paris, Liege, Milaa. Schuchardt & Schutte, St. Petersburg, 
Vienna, Budapest, Berlin, Copenhagen, Stockholm. H. W. Petrie, Ltd., Toronto, Montrealand Vancouver. Thos. McPherson & Son, Melbourne. 


THAT THE 
Incinnatit Spur Gear Cutters 


excel others in power is demonstrated by the work being done in 
a contract shop. Formerly, on a modern milling machine in con- 
nection with a dividing head, this shop took 35 
minutes to mill the four-key transmission shaft 
shown in line drawing; now they are doing the 


work in 8 minutes on one of our No. 3, 26 i338 
10° machines. 


The Cincinnati Gear Cutting Machine Co., Shido Us”. 


Manning, Maxwell & Moore, Inc., New York, Boston, Chicago, Philadelphia, Pittsburgh, St. Louis, Cleveland, Syracuse, Atlanta, Buffalo, 
Mexico City, Milwaukee and Detroit, Agents. 
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CHAMPION TAQL WORKS CO 
ms 


Have an advantage over many tools in that they are 
of recent design, perfected and brought out since 
the advent of the many excellent brands of HIGH 
SPEED STEELS now used, and are not stiffened 
up here and there to withstand the severe tests which 
this modern tool steel places upon machines today, but 
every part of our lathes is constructed to meet these 
demands. 


Likewise our QUICK CHANGE GEAR device is 
all that the name implies. The changes can be made 
with such ease and rapidity that the operator takes 
advantage of the changes of feeds on the CHAM- 
PION to obtain the full working limit. Any of the 
40 CHANGES can be made in a second while the 
lathe is running, and the INDEX is-so simplified 
that no time need be lost in arriving at the correct 
feed or thread. 


Hatter Oe CATALOGUE, "A NED EG Valeo) Le Ds Le 
Wie mAM ELON DOL SID OURCRCETeAN D BET. LE 


Champion [ool Works Company 


2422 Spring Grove Avenue, CINCINNATI, OHIO, U.S. A. 


10-12-14-16 AND 18-INCH SWING. 
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ou Can't “Stump” us on a 
illing Machine Proposition 


We build Milling Machines for every purpose, for light work, for 
heavy work, for special work—every combination of spindles— 
every type—every size—and we build Milling Machines exclusively. 


milling problem. Our experience 
covers nearly a quarter century and 
we have handled some pretty tough 
jobsin theinterim. Glad to advise with 
you or mail catalog for your inspection. 


The Ingersoll Mill- 
ing Machine Co. 


Rockford, Illinois, U. S. A. 


EASTERN BRANCH: ' oe 
114 Liberty Street, New York, Walter H. Foster Co , Managers. Combined Horizontal and Vertical Milling Machine, especially 
valuable for railroad and repair shops. Handles a wide range 
FOREIGN AGENTS: C. W. Burton, Griffiths & Co., London, E. C. of work easily and economically. Illustration shows machine 


F. G. Kretschmer & Co., Frankfort-on-Main, Germany. - i 
Schuchardt & Schutte, Yokohama, Japan. at work fluting side rods. 


al Olas 


re 


<i < THE INGER SOL awk ae E 

Heavy Horizontal Spindle Machine Facing Crank} Shaft bearings of Gas Engine. The ; 

eight cutters on the arbor are each 24 inches diameter. ; 

Perhaps we can help you out on your [FE : Ny LW a 
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BARNES DRILLS 


AIR ISh ARIS, : 


POSITIVE FEED that ‘‘makes them talk”’ 


8 changes of feed on 26 to 50 inch Drills 
4 changes of feed on 20 to 25 inch Drills 


Our Feed is adapted to drilling, boring, reaming, etc. 


UPRIGHT DRILLS - 8 to 50 inch Swing 
GANG DRILLS—HORIZONTAL DRILLS 


SEND FOR CATALOG 


W.F. & John Barnes Company 


231 RUBY STREET ROCKFORD, ILLINOIS 


FOREIGN AGENTS—Fenwick Freres & Co., Paris. Chas. Churchill 
& Co., London. F. W. Horne, Yokohama. 
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McCabe’s “New Style” 2-in-1 Double-Spindle Lathe. 26—48-inch Swing turning log 
for largest newspaper machine in the world. 


You ought to, too 


There are hundreds of Machine and Repair-shops all over 
this country not now using McCABER’S “2-in-1” Lathe 
who would if they knew the immense service it would 
give them. 


It is ‘“‘every-shop:s” Lathe because it will do every ‘kind 
of work, large and small. A separate Lathe is handy, when 
the big Lathe isn’t working. 


No matter how much you spend for other big Lathes, the 
Lathe you get cannot give you as much value. 


The thousand prominent shops who have this ‘2-in-1” 
Lathe in operation are certainly the ones who are qualified 
to speak. Let them. 


J. J. MCCABE 


‘‘The Double-Spindle Lathe Man’’ 
30 Church Street NEW YORK CITY 


FOREIGN AGENTS: Manning, Maxwell & Moore, Yokohama, Japan. 
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20- inch n Four Spindle 
High Speed Gang 
Drilling Machine 


Designed for drilling light 
work rapidly—particularly 
adapted for drilling holes 
up to 34” diameter, or for 
larger holes by using 
slower feeds. It is heavy 
and substantial in con- 
struction, spindles are 
powerfully geared, extra 
large driving belts, insur- 
ing ample power to the 
twist drills. Furnished 
with 2, 3 or 4 spindles, as 
desired, with or without 
power feed. New Circular 
on request. 


Full Line of High Speed Drilling Machinery 


Formerly Manufactured by 


Cincinnati Machine Tool Co., and The Bickford Drill & Tool Co. 


Now furnished by 


The Cincinnati Bickford Tool Co. 


CINCINNATI, OHIO 


Bickford Improved Radial Drill 


Bickford Radials are made in six sizes, from 
2%’ to 6’ and in twenty-four styles! ~, Ave 
furnished cone, gear or motor driven, and 
with any style table—box, swinging or 
swivel. Simple in design, rigid in construc- 
tion, easy in operation. Durable, accurate 
and guaranteed to produce the maximum 
output. Detailed description for the asking. 
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WE MANUFACTURE 


RADIAL DRILLS 


They possess all modern features found in others 
and several of our Own Patented Designs. 


all over the globe 
Simplicity a Main Feature 
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Sizes: 2¥4 to 7 ft. Plain, Half and Full Universal. 
Cone, Speed Vaniator and Motor Driven. 


DRESES MACHINE TOOL COMPANY 


CINCINNATI, OHIO, U. S.A. 


REPRESENTATIVES: Manning, Maxwell & Moore, Inc., New York, Boston, Philadelphia, Cleveland, Chicago, Detroit, Atlanta, Mexico City and Yokohama ; Carey 
Mchy. & Supply Co., Baltimore; Baird Mchy. Co., Pittsburg ; m. C. Johnson & Sons Mchy. Co., St. Louis; Pacific Tool & Supply Co., San Francisco ; Selig, Sonnenthal 
& Co., London; C. Schinz, St.Petersburg; G. Koeppen & Co., Moscow; Wilh. Sonesson & Co., Malmo and Stockholm; Van Rietschoten & Houwens, Rotterdam; V. Lowener, 
Copenhagen and Christiania ; Stussi & Zweifel, Milan; Alfred Herbert, Ltd., Paris, Belgium, Spain and Portugal ; E. Sonnenthal, Jr., Berlin and Koln; White, Child & Beney, 
Vienna; Shewan Tomes & Co., Shanghai, Pekin and Canton; Castle Bros., Wolf & Sons, Manila. 
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You have already lost 
25 working days’ 
Giant Key-Seater pro- 
fits in the new year. 


Don’t let another week go by without looking into your key-seating costs. 


A GIANT Key-Seating Machine will revolutionize this class of work in 
your shop. Actually cuts and finishes fwo key-seats in any class of work, 


while other machines are getting ready for operation. 


The tool is held rigidly up to its work by 
the grooved post which also forms a guide for the 


work. 


GIANT 


TRADE MARK 


Perfectly true key-ways are assured whether the 
work is faced or left in the rough, or whether the 


hole is straight or taper— 
and every job is set and 


fastened by its bore alone. 


Especially adapted for cast 
steel hubs because it is im- 
possible for the: cutter to 
spring back, no matter how 
hard the material may be. 


Six sizes:—Belt Drive or 


Motor Dnve. No. 5 Giant Key Seater 


MITTS & MERRILL 


843 Water Street. SACINAW, MICH., U. S. A. 


FOREIGN AGENTS—C. W. Burton, Griffiths & Co., London, England. 
. E. Chabert & Co., Paris, France, Belgium and Switzerland. 
einrich Dreyer, Berlin, Germany, Austria and Russia. 
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CARBON OR HIGH SPEED STEEL 


Our Cutters are scientifically made. 
Actual tests prove them superior. 
They are of perfect design and construction. 


Their popularity is due to their accuracy, 
uniformity of temper and high ef_iciency. 


They are adapted for severe service and are 
result producers in every sense. 


We make them for all kinds and classes 
of work, large or small. 


Catalog on request. Don't fad to get our prices. 


pion Twist Drill Company 


ATHOL, MASS., U.S.A. 


THE CUTTER MAKERS 


30 MACHINERY 


EEN 
> 


NADIUM STEEL CASTINGS 


are as strong as Carbon Steel 
Forgings. 


The frames shown here are part of an order for six Mallet Compound 
Locomotives now building at the Schenectady works of the American 
Locomotive Company for the Delaware and Hudson Railroad. Each loco- 
motive requires four frames, and each frame weighs about 8,000 pounds. 
The castings are 30’ 4” long and the average tensile strength (on ten frames) 
is 80,975 pounds per square inch; the elastic limit is 45,024 pounds. 

These locomotives will weigh, when completed, 414,000 pounds each. 

The use of Vanadium in the most important parts of new locomotives 


results from the recognition of this element as ‘‘The Master Alloy’ in the 
improvement of modern steel. 


AMERICAN VANADIUM COMPANY 


325 FRICK BUILDING 
PITTSBURGH, PA. 
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Exceening 
rib 


You don’t need to worry 
if you’re running 


PEERLESS REAMERS 


They’re built for speed 


(TAPER SHANK EXPANSION CORE REAMER) 


Blades of the Finest High Speed Steel obtainable, Solidly Brazed 
into a softer and tougher body, making a one-piece tool 


yet permitting an unusual range of Expansion. 


THE ONLY 


Practical, High Speed Expanding Reamer on the market. 


SEND FOR CATALOG 36-M AND KNOW WHY 


“S Twist Drill Co. 


New York CLEVELAND, OHIO Chicago 
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The True Economy | 
of Fast Planing 


depends upon the quality as well as 


speed can be truly economical if it 
sacrifices the essential accuracy of 
the finished product. 


Gray variable-speed planers not only 
give the correct speed, but produce 
perfectly smooth, true surfaces, due 
to the absence of vibration and the 


i. 
¥ 

‘ 
- 


exceptional accuracy of the tools 
themselves. 


Write for special descriptive circular giving 
many other points of advantage. 


| 
| 
| 


The G. A. Gray Company 


Cincinnati, Ohio 


30" x 30" Variable Speed Planer 


‘| 
the quantity of the work done. No 
| 


_ The Kern Upright Drills 


15=inch to 42-inch sizes 


Kern Drills are of essentially modern 
design, substantially constructed and are 
made in two styles—with stationary 


head and with sliding head. The larger 


32 sizes, 25-inch to 42-inch. have gibbed 
Standard sliding head, unusually heavy column 
ae and a very firm back brace, ensuring a 
ca 


degree of stiffness and solidity that goes 
far towards securing accurate results in 


drilling. 


Geared Tapping Attachment can be 
furnished with any size machine. Motor 
driven or in gangs with right angle drive 


if desired. 


Circulars matled on request. 


The Kern Machine Tool Company 


Cincinnati, Ohio, U.S. A. 


AGENTS:—Manning, Maxwell & Moore, Cleveland and San Francisco. Chandler & Farquhar Co., Boston. C. H. Wood Co., Syracuse. 

Aumen Machinery and Supply Co., Baltimore. The E. L. Essley Machinery Co.,Chicago and Milwaukee. Fairbanks Co., New Orleans. Crane 

Co., Birmingham. Hendrie & Bolthoff Mfg. & Supply Co., Denver. J. W. Wright & Co., St. Louis. Phillip G. Roeder, Mexico. Williams & 

Wilson, Montreal. A.R. Williams Machinery Co., Toronto. Alfred Herbert, Ltd., Coventry and Paris. De Fries & Co., Dusseldorf and Milan. 

Pee epen) ial) Moscow. J. Lambercier & Co.,Geneva. Nienstaedt & Co.,Copenhagen. E.Isbecque & Co., Antwerp. Van Rietschoten & 
ouwens, Rotterdam. 
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ACCURATE MACHINE TOOLS 


DAVIS 20 INCH DRILL 


With B. G., P. F. and A. S. 


A strictly high grade machine for accurate manufacturing. 

This drill is used by the U. S. Government, railroad companies and large manu- 
facturing plants, which is a guarantee of its excellence, and can be ordered direct or 
through representative dealers in all large cities of the United States and Europe. 


THE W. P. DAVIS MACHINE CO. 


ROCHESTER, N. Y., U.S. A. 
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NEW 18-IN. SHAPER 
ALL-GEARED DRIVE 


‘““A SHAPER TO BE PROUD OF” 


ORIGINAL, PRACTICAL 
AND PRODUCTIVE 


TOCKBRIDGE | Patented 
HAPERS Two-piece-crank 


ALWAYS HAVE BEEN, ARE, boos 
AND WE INTEND TO KEEP Lo. 
THEM A GOOD BUY FOR pore 
THE MAN WHO WANTS A = sie 
FIRST CLASS SHAPER ana: 


MADE IN 16'"—18"—20"—24"—26" SIZES 
All regular attachments, special 
attachments made to order. 


STOCHBRIDGE MACHINE CO. 
WORCESTER, MASS. 


New York Office: Niles=-Bement-=Pond Co., 111 Broadway. 


‘‘The Machine Tool Hog”’ 


Ss. SS. 
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A regular “get-together-club” of workers, you might call the tools on the Libby Full “, 
Swing Side Carriage Turret Lathe— grouped in gangs of from two to six tools, all 

working at once, they are hard to beat when it comes to facing off surfaces, forming 

pieces, etc. The time saving and economy that results from “Libby” methods are 

matters of importance to every manufacturer, and the machine itself with its enormous 

strength, great rigidity, unusual driving power and wide adaptability, is an example 

of mechanical efficiency we will be glad to describe in detail. 


Catalogue—or shall we send a representative ? 


INTERNATIONAL MACHINE TOOL CO., Indianapolis, Ind., U.S.A. 
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BDULLARD 


LOCOMOTIVE PISTON 


2714" DIAMETER FINISHED ALL OVER 146 HOURS 


PROGRESSIVE 
Lathe Time, 
Boring Mill Time, 
Horizontal Turret Lathe Time, 
Vertical Turret Lathe Time, 


tate VERIICAL TURRET LATHE on work ‘of this class.is truly re- 
markable in its productive capacity. Universal adaptability is ove of its strong 
characteristics and equivalent savings are possible on all work within its range. 


Many examples of cost reduction shown tn Book V-31. Write for a copy. 


The Bullard Machine Tool Co. 


BRIDGEPORT, CONN., U.S. A. 
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VON WYCK 15-INCH TOOL ROOM LATHE 


With Patent Instantaneous Change Gear Device 


rari 
Yer 
Pp neers ratte a 


An up-to-date machine for the small, accurate work demanded by tool-room 
requirements. Every operating convenience, ample power for work within 
its swing. Fitted with taper attachment. Draw-in Chuck and Oil Pan. 
Ask us for the Catalog. 


VON WYCK MACHINE TOOL CO., Cincinnati, 0., U.S.A. | 


THE QUICK CHANGE GEAR 


applied to our HEAVY DUTY Lathes 


is made complete in one unit. 


Thirty-six changes for threads from 2 to 
30, including 11% pipeare obtained with 
but two operating levers. 


These levers are conveniently located on 
the front of the lathe with a direct reading 
index plate immediately above, enabling 
the operator to determine at a glance the 
proper setting for any thread or feed. 


The mechanism consists of a tumbler : 
operating on a cone of nine gears giving nine changes of speed which are quad- 
rupled by a sliding gear transmission immediately below the cone. 


The tumbler plate cannot bind on the large cylindrical bearing and is securely 
locked in position by a plunger operating through the center of the handle. 


The unit construction of this mechanism leaves the end of the Lathe open, per- 
mitting the insertion of change gears for chasing special threads when required. 


Insist on these money-saving features when buying Lathes. 


The R. K. LeBlond Machine Tool Company 


CINCINNATI, OHIO 
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FOR 


Machine Shop 


Drives 


The adaptability 
of Victor-Balata 
Belts for the ma- 
chine shop is well 
illustrated by the 
installation at the 
plant of the Screw 
Machine Products 


Corporation at 
Providence, R. I. 


The intricate 
screw machines 
used in this shop 


are particularly 
difficult to proper- 
ly belt. 


For example, 
when the tap is 
inserted in the 
work and_ with- 
drawn again, the 
slightest slippage 
of the belt means the spindle will turn before the tap is fully extracted. This results 
in broken taps, delay and consequent decrease in output. Since Victor-Balata has 
been used there is not a szzgle record of belt slipping. More than that, the average 
life of a belt on one of these machines has heretofore been only two months—the 
Victor-Balata Belt has been installed over seven months and is still as good as new. 


Intricate Screw Machine with Victor-Balata Belts 


Victor-Balata Belts last longer and cost 
less, insure a smooth, even drive, have double 
the strength of leather belting, and have the 
least stretch of any belt made. 


Pulley side of a Victor- 
Balata Belt 


New York Leather Belting Co. 


51 BeeKman St., NEW YORK $4 Franklin St., CHICAGO 
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Air Brakes, 


Westinghouse Air Brake Co., Pittsburg, Pa. 


Air Compressors, 


Curtis & Co. Mfg. Co., St. Louis, Mo. 
Ingersoll-Rand Co., New York. 

Manning, Maxwell & Moore, Inc., New York. 
Spacke, F. W., Mch. Co., [ndianapolis, Ind. 


Air Hoists, 


Curtis & Co. Mfg. Co., St. Louis, Mo. 
Detroit Hoist & Mch. Co., Detroit, Mich. 
Northern Engineering Wks., Detroit, Mich. 


Shepard Elec. Crane & Hoist Co., Montour Falls, 


Air Motors. 


Stow Flexible Shaft Co., Philadelphia, Pa. 


Alundum Wheels, 


Norton Co., Worcester, Mass. 


Anti-Friction "Metal. 


Reeves, P. S., & Son, Philadelphia, Pa. 


' Arbor Presses, 


Fox Mch. Co., Grand Rapids, Mich. 
Lucas Mch. Tool Co., Cleveland, 0. 
Niles-Bement-Pond Co., New York. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


Balancing Tools. 


Rockford Tool Co., Rockford, Ill. 


Ball Bearings. 


Bantam Anti-Friction Co Bantam, Conn. 


Chapman Double Ball Bearings Co., Boston, Mass. 


Pressed Steel Mfg. Co., Philadelphia, Pa. 


Beam Compass, 


Anros, P. §., Co., North Tonawanda, N. Y. 


Belt Dressing. 


Walton, F. S., Co., Philadel»hia, Pa. 


Bet Filler, 


Cling-Surface Co., Buffalo, N. Y. 


Beit Lacing, Metal. 


Bristol Co., Waterbury. Conn. 


Belting. 


New York Leather Belting Co., New York. 
Shultz Belting Co., St. Louis, Mo. 


Belting, Cotton. 


Gandy Belting Co., Baltimore, Ma. 


Belting, Rubber. 


New York Belting & Packiug Co., New York. 


Eelting, Victor-Balata, 


New York Leather Belting Co., New York. 


Belt Shifters. 


L. & D. Co., Boston, teas 


Belts, Leather. 


New York Leather Belting Co., New York. 


Bending and Straightening Machinery. 


Cleveland Crane & Engr. Co., Cleveland, 0. 
Springfield Mch. Tool Co., Springfield, O. 
Watson-Stillman Co., New York. 

Williams, White & Co., Moline, II}, 


Bending Tools. 


Niles-Bement-Pond Co., New York. 
Underwood, H. B., & Co. Philadelphia, Pa. 


Blowers. 


Buffalo Forge Co., Buffalo, N. Y. 
General Electric Co., Schenectady, N. Y. 
Hoysradt & Case, Kingston, N. Y. 
Leiman Bros., New York. 

Sturtevant, B. F., Co., Hyde Park, Mass. 


Blue Print Machines, 


Buckeye Engine Co., Salem, O. 


Boiler Tubes. 


National Tube Co., Pittsburg, Pa. 


Bolt Cutters. 


Acme Machinery Co., Cleveland, 0. 

Brown, H. B., Co., East Hampton, Conn. . 
Detrick & Harvey Mch. Co., Baltimore, Md. 
Landis Mch. Co., Waynesborv, Pa. 

Mummert, Wolf & Dixon Co., Hanover, Pa. 
National Mchy. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, Conn. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


®Bolt and Nut Machinery. 


Acme Machinery Co., Cleveland, O. 

Ajax Mfg. Co., Cleveland, O. 

Bliss, E. W., Co., Bronklyn, N. Y. 

Brown, H. B., Co., East Haiopton, Conn. 
Detrick & Harvey Mch. Co., Baltimore, Md. 
Landis Mch. Co., Waynesboro, Pa. 
Mummert, Wolf & Dixon Co., Hanover, Pa. 
National Mchy. Co., Tiffin, O. 
Niles-Bement-Pond Co., New York. 

Standard Engineering Co., Ellwood City, Pa. 


Waterbury-Farrel Fdry- & Mch. (o., Waterbury. 


Boring Bars. 


Niles-Bement-Pond Co., New York. 
Underwood, H. B., & Co., Pliiladelphia, Pa. 


®oring Machines. 


Boring, Drilling and Milling Machines, Horizontal. 


Beaman & Smith Co., Providence, R. I. 
Betts Mch. Co., Wilmington, Del. 


’ Binsse Mch. Co., Newark, N. J. 


Devis, W. P., Mch. Co., Rochester, N. Y. 
Detrick & Harvey Mch. Co.. Baltimore, Md. 
Flather, E. J., Mfg. Co., Nashua, N. H. 
King Mch. Tool Co., Cincinnati, O. 


Newton Mch. Tool Wks., Inc., Philadelphia, Pa. 


Niles-Bement-Pond Co., New York. 
Pawling & Harnischfeger, Milwaukee. Wis. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Williams, White & Co., Moline, Ili. 


Fosdick Mch. Tool Co., Cincinnati, O. 
Hoefer Mfg. Co., Freeport, Ill. 

Lucas Machine Tool Co., Cleveland, 0. 
Rockford Drilling Mech. Co., Rockford, IIl. 
Universal Boring Mch. Co., Hudson, Mass. 


Boring Mills. 


Baush Mech. Tool Co., Springfield, Mass. 
Betts Mch. Co., Wilmington, Del. 

Bullard Mch. Tool Co., Bridgeport, Conn. 
Colburn Mch. Tool Co., Franklin, Pa. 
Plather, E. J., Mfg. Co., Nushua, N. H. 
Gisholt Mch. Co., Madison, Wis. 

Mitts & Merrill, Saginaw, Mich. 
Niles-Bement-Pond Co., New York 

Sellers, Wm., & Co., Inc., Philadelphia. Pa. 


Woring Tools. 


Armstrong Bros. Tool Co., Chicago, Ill. 
Oleveland Twist Drill Co., Cleveland, 0. 
Krieger Tool & Mfg. Co., Grend Rapids, Wis. 


It’s the practical man 
who thoroughly 
appreciates Simonds 


Hack Saw Blades 


The time, expense and labor they save— 
the hard, continuous service they 
yield— give them a shop value that 
is recognized by the man who 
pays the bill as well as the man 


who uses them. 


Simonds Saw Blades are 
hard and tough, have teeth 
set with scientific correct- 
ness, securing fast, accurate 
cutting, and just about cut 
the yearly hack saw bills 
in half when bought in 
quantities. 


--@: Simonds: 


SIMONDS MANUFACTURING CO. 


Fitchburg, Mass. Chicago, III. Montreal, Que. New York City 
New Orleans, La. San Francisco, Cal. Seattle, Wash. Portland, Ore. 
8 White Street, Moorfields, London, E. C., Eng. 


Five Times Brighter Than Arc 
Lights 


and yet the A. B. Regenerative Flame 
Lamps burn no more than one 5- -ampere 
arc and the carbons last 70 hours in- 
stead of 16 for the ordmary flame arc. 


@ The brilliant orange light has a pene- 
trating, far reaching quality but a harmless 
effect on the eyes. 


@ Substantially made, easily cared for and 
weather proof, it is particularly adapted 
for shops, factories, mill yards, furnaces— 
anywhere you need a good light at a low 
cost. Direct or alternating current. 


Ask for Circulars Casts no shadows 


THE ADAMS-BAGCNALL ELECTRIC CoO. 
Cleveland, Ohio 


NEW YORK OFFICE PHILADELPHIA, PA. CHICAGO OFFICE 
40 Wall Street ATLANTA, GA. 303 Dearborn Strest- 


HANDY OILERS 


Pat. July 29, 707. 


No plugging up. 
Oil tight and dust proof, 


State Stamping Company’ 


WORCESTER, MASS. 


European Agents 
Chas. Churchill & Co,, London, Eng. 
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The Name 


“STERLING” 


Stamped on every 


Blade made by us 


(Guarantees 


“STERLING” Quality 
“STERLING” Value 
“STERLING” Service 


Manufactured by 


Diamond Saw & Stamping Works 
Buffalo, N. Y. 


are advantages of 
the Burke 20-inch 
Cutting-Off Saw 
that count largely 
in the accuracy of 
work produced. 
Solid steel or tub- 


ing can be cut with 
the same blade. 
The elimination of 
back-lash reduces 
the breakage of saws to the minimum. Automatic knock- 
out and large clamping table are further good points. 
Two sizes, 12-inch and 20-inch. Write for circular. 


The Burke Machinery Co. 


CONNEAUT, OHIO, U. S. A. 


Bronze Castings, Babbitt Metals, 


‘¢ Tubal’? Bronze, 75,000 Ibs. ultimate strength per square inch. 
Propellers. Phosphor Bronze, Rolled. Phosphor Bronze Castings. 


Our 40 years’ experience is worth something to you. 


PAUL S. REEVES & SON, 1415 Catharine St., Philadelphia, Pa. 
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Pratt & Whitney Co.. Hartford, Conn. 

Western Tool & Mfg. Co., Springfield. O. 
Broken Tap Remover, 

Walton Company, Hartford, Conn. 

Bronze Bearings. 

Chicago Bearing Metal Co., Chicago, III. 

Lumen Bearing Co., Buffalo N. Y. 

Reeves, Il’. S., & Son, Philadelphia, Pa. 
Bronze Castings, Bushings, ets. 

Reeves, P. S., & Son, Philadelphia, Pa. 
Bulldozers. 

Ajax Mfg. Co., Cleveland, O. 

Bliss, E. W., Co., Brooklyn, N. Y. 

National Mchy. Co., Tiffiz, O. 

Niles-Bement-Pond Co., New York. 

Williams, White & Co., Moline, Ill. 
Bushings, 

National Tube Co., Pittsburg, Pa. 

Walworth Mfg. Co., Boston, Mass. 
Cabinets, Blue Print. 

Fritz Mfg. Co., Grand Rapids, Mich. 
Calipers. (See Machinists’ Smaii Tools.) 
Cerborundum Wheels. 

Carborundum Co., Niagara Ilalls, N. Y. 
Case Hardening, } 

Williams, J. H., & Cc., Brooklyn, N. Y. 
Castings. 

Browne & Sharpe Mfg. Co., Providence, R. I. 

Germann Bronze Co., Erie, Pa. 

Hopson & Chapin Co., New London, Conn. 


Phosphor Bronze Smelting Co., Philadelphia, Pa. 


Union Mfg. Co., New Britain, Conr, 
Castings, Finished. 
Franklin Mfg. Co.; Syracuse, N. Y. 
Cement (Iron). 
Obermayer, S.. Co., Cincinnati, O. 
Center Grinders. 
Heald Mch. Co., Worcester, Mass. 
Hisey-Wolf Mch. Co., Cinciunati, O 
Mueller Mch. Tool Co., Cincinnati, O. 
Trump Bros. Mch. Co., Wilmington, Del. 
Centering Machines, 
Niles-Bement-Pond Co, New York. 
Fratt & Whitney Co., Hartford, Conn. 
Springfield Mch. Tool Co., Springfiela, O. 
Wells, F. E., & Son Co., Greenfield, Mass. 
Whiton, D. E., Mch. Co., New London, Conn. 
Chains, 
Baldwin Chuin Mfg. Co., Worcester, Mass. 
Diamond Chain & Mfg. Co., Indianarolis, Ind. 
Whitney Mfg. Co., Hartford. Conn. 
Chains, Driving. 
Diamond Chain & Mfg. Co., Indianapolis, Ind. 
Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Conn. 
Chain Blocks, Differential, Duplex and Triplex. 
Yale & Towne Mfg. Cc., New York. 
Cliucks, 
Adjustable Collet Co., Cleveland, 0. 
Almond, T. R., Mfg. Co., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Chuck Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New London, Conn. 
Horton, E., & Son Co., Windsor Locks, Conn. 
Lorton, S. E., Mch. Co., Windsor Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mech. Co., New Bedford. 
National Twist Drill & Tool Co., Detroit, Mich. 
Niles-Bement-Pond Co.. New York. 
Norton Grinding Co., Worecster, Mass. 
Oneida National Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Frankfort, N. Y. 
Reed, Francis, Co., Worcester, Mass. 
Russell Anti-Friction Drill Chuck Co., Elmira. 
Skinner Chuck Co., New Britain, Conn. 
Standard Mchy. Co., Mystie. Conn. 
Standard Tool Co., Cleveland, O, 
Union Mfg. Co., New Britain, Conn. 
Walker, O. S., & Co., Worcester, Mass. 
Westcott Chuck Co., Oneida, N. Y. 
Whitney Mfg. Co., Hartford, Conn. 
Whiton, D. E., Mch. Co., New London, Conn. 
Clutches, Friction. 
liss, E. W., Co., Brooklyn, N. Y. 
Caldwell, H. W., & Son Co., Chicago, Ill. 
Jchuson, Carlyle, Meh. Co., Hartford, Conn. 
Moore & White Co., Philadelphia, Pa. 
Wood’s. T, B., Sons Co., Chambersburg, Pa. 
Clutches, Variable Speed. 
Variable Speed Clutch Co., Milwaukee, Wis. 
Cold Saw Cutting-off Machines. 
Billings & Spencer, Hartford, Conn, 
Burr, John T., & Sons, Brooklyn, N. Y. 
Espen-Lucas Mck. Wks., Philadelphia, Pa. 
Controllers, 
Crocker-Wheeler Co., Ampere N. J. 
General Electric Co., Schenectady, N. Y. 
Reliance Elect. & Eng. Co., Cleveland, O. 
Roth Bros. &.Co., Chieago, Il. 
Sprague Electric Co.. New, York 
Cord and Coupling, Bell. 
Silver Lake Co., Boston, Mass. 
Ccuntersha/ts, 
L. & D. Co., Boston, Mass. 
Norton Grinding Co., Worcester, Mass. 
Variable Speed Clutch Co., Milwaukee, Wis. 
Counting Machines. 
Recording Register & Fare Box Co., New Haven. 
Root, C. J., Co., Bristol, Conn. 
Veeder Mfg. Co., Hartford, Conn. 
Couplers, Car, 
McConway & Torley Co., Philadelphia, Pa. 
Westinghouse Air Brake Co., Pittsburg, Pa. 
Couplings. 
Davis, W. P., Mch. Co., Rachester, N. Y. 
Wood’s. T. B., Sons Co., Caoambersburg, Pa. 
Cranes. 
Box, Alfred, & Co., Philadelphia, Pa. 
Brown Hoisting Mchy. Co., Clevelané, O. 
Cleveland Crane & Eng. Co., Wickliffe, O. 
Curtis & Co., Mfg. Co., St. Louis, Mo. 
Manning, Maxwell & Moore, Inc., New York. 
Maris Bros., Philadelphia, Pa. 
Nicholls, W. S., New York. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Wks., Detroit. Mich. 
Tawling & Harnischfeger, Milwaukee, Wis. 
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Sellers, Wm., & Co., Inc.. Philadelphia, Pa. 
Shaw Electric Crane Co., Muskegon, Mich. 
Shepard Electric Crane & Hoist Co., Montour Falls, 
Toledo-Massilion Bridge Co., Toledo, O. 

Crucibles, 

MecCullough-Dalzell Crucible Co., Pittsburg, Pa. 

Cupolas, — 

Northern Engineering Wks., Detroit, Mich. 

Cutting-off Machines, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Davis, W. P., Mch. Co., Rochester, N, Y. 
Fspen-Lucas Mch. Wks., Philadelphia, Pa. 
Fox Mch. Co., Grand Rapids, Mich. 
Hurlbut-Rogers Mch. Co., So. Sudbury, Mass. 
Lea Equipment Co., New York. 
Newton Mch. Tool Wks., Inc., Philadelphia, Ta. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Vandyeck Churchill Co., New York. 
Warner & Swasey Co.. Cleveland, O 

Cut Meters, 
Warner Instrument Co., Beloit, Wis. 

Dies. (See Taps and Dies.) 

Die Heads, Self-Opening and Adjustable, 
Geometric Tool Co., New Haven, Conn. 
Modern Tool Co., Erie, Pa. 

Die Stocks. (See Pipe Cutting Tools.) 

Towel Pins, Bress, 

Winkley Co., Detroit, Mich. 

Drawing Materials. 

Kolesch & Co., New York. 

Drawing Tables. 
l'ritz Mfg. Co., Grand Rapids, Mich. 
Washburn Shops, Worcester. Mass. 

Drill Grinders. 

Heald Mch. Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Washburn Shops, Worcester, Mass. 

Wilmarth & Morman Co., Grand Rapids, Mich. 

Drill Sockets, 

American Specialty Co., Chicago, Ili. 
Cleveland Twist Drill Co., Cleveland, O. 
Standard Tool Co., Cleveland, O. 

Drills, Twist. 

Boker, Hermann, & Co., New York and Chicago. 
Celfor Tool Co., Buchanan, Mich. 

Cleveland Twist Drill Co., Cleveland, 0. 

Morse Twist Drill & Mch Co., New Bedford. 
National Twist Drill & Tool Co., Detroit, Mich. 
New Process Twist Diill Co., Taunton, Mass. 
Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, O. 

Syracuse Twist Drill Co., Syracuse, N. Y. 
Whitman & Barnes Mfg. Co., Chicago, Ill. 

Drilling Machines, Radial. 

American Tool Wks. Co., Cincinnati, 0. 
Cincinnati Bickford Tool Co., Cincinnati, 0. 
Cleveland Crane & Engr. Co., Wickliffe, O. 
Detrick & Harvey Mch. Co., Baltimore, Md. 
Dreses Mch. Tool Co., Cincinnati, O. 
Fosdick Mch. Tool Co., Cincinnati, 0. 
Geng, Wm. B., Co., Cincinuati, O. 
Hamilton Mech. Tool Co., Hamilton, 0. 
Hiill, Clarke & Co., Inc., Chicago, I]. 
Morris, J. B., Fdry. Co., Cincinnati, 0. 
Mueller Mch. Tool Co., Cincinnati, QO. 
Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcestcv, Mass. 
Western Mech. Tool Works, Hoiland. Mich. 

Drilling Machines, Upright. 

American Tool Wks. Co., Cincinnati, O. 
Baker Bros., Toledo, O. 

Barr, H. G., Worcester, Mass. 

Barnes, W. F. & J., Co., Rockford, Ml. 
Barnes Drill Co., Rockford, Ill. 

Baush Mch. Tool Co., Springfield, Mass. 
Betts Mch. Co., Wilmington, Del. 

Burke Mchy. Co., Cleveland, O. 

Cincinnati Bickford Tool Co., Cincinrati, 0. 
Cincinnati Pulley Mechy. Co., Cincinnati, 0. 
Crane Mch. Tool Co., Cincinnati, O. 

Davis, W. P., Mch. Co., Rochester, N. Y. 
Detrick & Harvey Mch. Co., Baltimore, Md. 
Dreses Mch. Tool Co., Cincinnati. O. 

Fox Mch. Co., Grand Rapids, Mich. 

Geuld & Eberhardt, Newark N. J. 
Hamilton Mch. Tool Co., Hamiltoa, O. 
Henry & Wright Mfg. Co., Hartford, Conn. 
Hoefer Mfg. Co., Freeport, Ill. 

Kern Mch. Tool Co., Cincinnati, O. 

Knecht Planer Co., Cincinnati, O. 

Knight, W. B., Mchy. Co., St. Louis, Mo. 
La Salle Mch. & Tool Co., £2 Salle, Il. 
Mechanics Machine Co.. Rockford, Ill. 
Miami Valley Mch. Tool Co, Dayton, 0. 
Mitts & Merrill, Saginaw, Mich. 

Moline Tool Co., Moline, Ill. 

Mueller Mch. Tool Co., Cincinnati, O. 

New Haven Mfg. Co., New Haven, Conn. 
Niles-Bement-Pond Co., New York. 

Pawling & Harnischfeger, Milwaukee, Wis. 
Pratt & Whitney Co., Hartfcrd, Conn. 
Prentice Bros. Co., Worcester, Mass. 

Quint, A. E., Hartford, Conn. 

Reed, Francis, Co., Worcester, Mass. 
Rockford Drilling Mch. Co., Rockford, III. 
Rockford Lathe & Drill Co., Rockford Ill. 
Sellers, Wm., & Co., imc. Philadelphia, I’a. 
Sibley Mch. Tool Co., So. Bend, Ind 
Snyder, J. E., & Son, Worcester, Mass. 
Superior Mch. Tool Co., Kokomo, Ind. 
Taylor & Fenn Mch. Co., Hartford, Conn. 
Villinger Mfg. Co., Williamsport, Pa. 
Washburn Shops, Worcester, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 
Whitcomb-Blaisdell Mch. Tooi Co., Worcester. 

Drilling Machines, Portable, Electrical Driven. 
Cincinnati Elec. Tool Co., Cincinnati, 0. 
Dallett, Thos. H., Co., Philadelphia, Pa. 
Hisey-Wolf Mch. Co., Cincinnati, O. 
Niles-Bement-Pond Co., New York. 

Stow Flexible Shaft Co., Philadelphia, Ta. 
United States Elec. Tool Co., Cincinnati, 0. 
Van Dorn Blec. & Mfg. Co., Cleveiand, O. 
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COMPLETE SET NOW READY IN FIVE VOLUMES 


Henley’s Encyclopedia of 
Practical Engineering of Allied Trades 


EDITED BY JOSEPH G. HORNER, A.M.I., M.E. 
Assisted by a corps of practical men, each a specialist in the subject of which he writes. 


A modern treatise in five volumes. Handsomely bound in Half Morocco, 
each volume containing nearly 500 pages, with thousands of illustrations, 
including diagrammatic and sectional drawings with full explanatory details. 
Size of each volume 714 x 9 inches. Weight complete set 20 Ibs. 


This Cyclopedia is admirably 
well adapted to the needs of the 
beginner and the self-taught prac- 
tical man, as well as the mechanical 
= = engineer, designer, draftsman, shop 

Decent mca | superintendent, foreman and ma- 
es 2 chinist. The work will be found a 
means of advancement to any pro- 
gressive man. It is encyclopedic 
in scope, thorough and practical in 
its treatment of technical subjects, 
simple and clear in its descriptive 
matter, and without unnecessary technicalities or formulae. It tells you 
all you want to know about engineering and tells it so simply, so clearly, 
so concisely, that one cannot help but understand. 


AS A WORK OF REFERENCE IT IS WITHOUT A PEER 


You are doing yourself an injustice if you do not secure this com- 
plete set at once. Better send for the five volumes now. 


PRIC 


(= Special detailed circular giving contents of each volume, sent FREE on request. 
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$25.00 for the complete set of five volumes, prepaid to any address. 
$6.00 per volume, when ordered singly, prepaid to any address. 


AMERICAN STEEL WORKER. 

By E. R. MarKHAM. The standard work on hardening, tempering and annealing 
steel of all kinds. Shows just ‘how to secure best results in any case that comes 
along. How to make and use furnaces and case harden; how to handle high speed 
ae and how to temper for all classes of work. Second edition. 343 pages. 

TICE «s,s ss stato vesesiacel ctetareue taeeieretherersts totes sl ouanel ere al ages fa, sishetarele sta oveca alae aa eanee Os 


CHANGE GEAR DEVICES. 
4 By Oscar EH. Perrico. A book for every designer, draftsman and mechanic who 
is interested in. feed changes for any kind of machines. This shows what has been 
done and how. Gives plans, patents and all information that you need. 88 pages. 
ITICOm, scsecctenete ei aie che sheereviNa ckeusteeane.s ametawarctsistsianetsterehetsvevensclarentsonetaiele w6.cishatore ie ors $1.00 
HENLEY’S TWENTIETH CENTURY RECIPE BOOK. 

The most valuable Technochemical Recipe Book published. Containing over 
10,000 selected scientific, chemical, technological and practical recipes and -pro- 
cesses, including hundreds of so-called trade secrets for every business. 600 pages. 
Price: Miterece tebe tse teke eee eee eee tan cea keleee scar onal Wabe fo leeks. bieseisie vs lala ler'staeielcias oe eee ee pa.00 

COMFRESSED AIR IN ALL ITS APPLICATIONS. 

By G. D. Hiscox. Fifth edition just issued. This is the most complete book 
on the subject that has ever been issued, and its thirty-five chapters include about 
every phase of the subject one can think of. It may be called an encyclopedia of 
compressed gir. It is written by an expert, who, in its pages has dealt with the 
subject in a comprehensive manner, no phase of it being omitted. 545 illustrations. 
650 “pages. WErice a. ct re ce eretetetee eter tetetnta eletare eisialivl aie velco ofolel etelerel cles odboraggoc $5.00 


MACHINE SHOP ARITHMETIC. 

By Corvin. Most popular book for shop men published. Shows how all shop 
problems are worked out and ‘‘why.’’ Includes change gears for cutting any threads; 
drills, taps, shrink and force fits; metric system of measurements and threads. 
Price: » «cc lekerets Susans OE TRAM here Sie, wisis, os eFerevels ore eae ancciia a thstoher ere vous mote 50c. 

PRACTICAL PATTERN MAKING. 

By F. W. Barrows. <A book which teaches you just what you should know 
about pattern making. It contains a detailed description of the materials used by 
pattern makers, also the tools, both those for hand use, and the more Interesting 
machine tools; having complete chapters on the Band Saw, the Buzz Saw and 
the Lathe. cine patterns of many different kinds are fully illustrated and 
described, and the mounting of metal patterns on plates for molding machines is 
included, S7Price Oe Zale teteis ere eet tena scptarere: cients ate aierie praracstete s cle aie sievelejeieis esse spasO0O 

DIES, THEIR CONSTRUCTION AND USE. 

By J. V. WoopwortH. A new work of 400 pages and 500 illustrations for all) 
who wish to know about the latest practice in the working of sheet metals. It 
shows how dies are designed, made and used, and every one engaged in this line of 


work sbould secure a copy. It is right up to date. Price................ $3.00 
AMERICAN TOOL-MAKING AND INTERCHANGEABLE 
MANUFACTURING. 


By J. V. WoopwortH. A practical treatise of 544 pages, on American Tool- 
Making and System of Interchangeable Manufacturing, describing and illustrating 
all of the different types and classes of small Tools, Fixtures, Devices and Special 
Appliances which are in general use in all machine manufacturing and metal-work- 
ing establishments where economy, capacity and interchangeability in the production 
of machined metal parts are Imperative. Price............c.ccesccscccecas $4.00 


FRE 


(= Any of the above books sent prepaid on receipt of price. 
Our latest catalogue sent free on request. 


Norman W. Henley @ Son, 132 Nassau St., New York 


New Practical Book Catalogue sent FREE on request. All latest books 
included. Send us your name and address and receive it by return mail. 
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THE MOTORS THAT GIVE 
SATISFACTORY SERVICE 


Ask Us 


which is due to their superior design and construction. 
shop will be more efficient if you use these motors. 


Get a copy of the bulletin anyway. 


SPRAGUE ELECTRIC COMPANY 


CITY OF NEW YORK 


527-531 West 34th Street 


FUUD 


Branch Offices in Principal Cities 


Buffalo Planing Mill Exhauster 


Built with a reversible housing of heavy steel plate. 
ing the bolts securing the housing to the pedestals, it is 


Quickly Adjusted to Any 
Angle of Discharge 


Can also be adjusted to either hand. 
No cross belts necessary. All sharp 
angles in piping avoided. 


By simply lcosen- 


Fits Any Location—Meets Every 
Requirement 


Just the fan for removing refuse from 
planing, abrading, buffing and similar 
machinery. 


Write now for Catalog M. 


Buffalo Forge Company 


New York 
Philadelphia Buffalo, New York 


Pittsburg 


Cincinnati 


Gas and Gasoline Engines 


POINTS OF SUPERIORITY: 

1. Wipe Spark Igniter—Automatically cleans 
the contact points, insuring perfect spark 
action. 

2. Centerline Disc Counterbalance—Fitted to 
the throws of the crank shaft, insuring ig 
brad running and durability of the crank 
shaft. 

8. Vertical Valves do not wear on their stems 
and guides, insuring against leakage, 

Send for Catalogue No. 49, 


THE FOOS GAS ENGINE CO., Springfield, 0 


2200 WASHINGTON AVENUE, PHILADELPHIA, PA. 


ELEPHANT BRAND Lesphor Bronze 


INGOTS, CASTINGS, WIRE, SHEETS, RODS, Etc. 


* —DELTA METAL — 


IN BARS FOR FORGING AND FINISHED RODS 
ORIGINAL ano SoLe MAKERS IN THE U. S. 


REG, U.S. PAT. OFF. 


Sprague Electric Motors 


for a copy of our bulletin No. 21818 
which shows many applications of our 
motors to various types of machines. 
Sprague Electric Motors are-made in sizes from 1-20 h.p. 
to 500 h. p. and have a world wide reputation for excellence 
Your 
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Drying Ovens, 
Steiner, E. E., Newark, N. J. 
Dynamos, 
Crocker-Wheeler Co., Ampere, N. J. 
Fort Wayne lec. Works, Fort Wayne, Ind. 
General Electric Co., Schenectady, N. Y. 
Reliance Elect. & Eng. Co., Cleveland, O. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Electric Co., New York. 
Sturtevant, B. F., Co., Hyde Park, Mass. 
Wagner Hlec. Mfg. Co., St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
Electrotypers. 
Lovejoy Co., New York. 
Emery and Corundum Wheels. 
Abrasive Matcrial Co., Philadelphia, Pa. 
American Emery Wheel Works, Providence, R. I. 
Safety Emery Wheel Co., Springfield, 0. 
Sterling Emery Wheel Mfg. Co., Tiffin, O. 
Vitrified Wheel Co., Westfieid, Mass. : 
Emery Wheel Dressers. 
Calder, Geo. H., Lancaster, Pa. 
Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Morton Mfg. Co., Muskegon Heights, Mich. 
Standard Tool Co., Cleveland, O. 
Engines. 
Buffalo Forge Co., Buffalo, N. Y. 
New Britain Mch. Co., New Britain, Conn. 
Sturtevant, B. F., Co., Hyde Park, Mass. 
Engines, Gas, Gasoline and Oil. 
Foos Gasoline Engine Co., Springfield, O. 
Hildreth Mfg. Co., Lansing, Mich. 
Ctto Gas Engine Wks., Philadelphia, Pa. 
Engraving Machines. 
Gorton, George, Mch. Co., Racine, Wis. 
Exhaust Heads. 
Sturtevant, B. F., Co., Hyde Park, Mass. 
Factory Equipment. 
Lyon Metallic Mfg. Co., Aurora, Ill. 
Terrell’s Equipment Co., Grand Rapids, Mich. 
Van Dorn Iron Wks. Co., Cleveland, O. 
Fans, Exhaust, Electric, Ventilating. 
Buffalo Forge Co., Buffalo, N. Y. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., Schenectady, N. Y. 
Reliance Elect. & Eng. Co., Cleveland, 0. 
Roth Bros. & Co., Chicago, III. 
Sturtevant, B. F., Co., Hyde Park, Mass. 
Ferro-vanadium, 
American Vanadium Co., Pitisburg, Pa. 
Files. 
American Swiss File & Tool Co., New York. 
Barnett, G. & H., Co., Philadelphia, Pa. 
Carver File Co., Philadelphia, Pa. 
Tlammacher, Schlemmer & Co., New York. 
Hayes File Co., Detroit, Mich. 
National File & Tool Co., Philadelphia, Pa. 
Nicholson File Co., Providence, R. I. 
Reichhelm, E. P., & Co., New York. 
Simonds Mfg. Co., Fitchburg, Mass. 
Filing Machines, 
Robinson Tool Wks., Waterbury, Coun. 
Fillet Cutters. 
Milwaukee Foundry Supply Co., Milwaukee, Wis. 
Fillet (Leather). 
Butler, A. G., New York. 
Fianges, p } 
National Tube Co., Pittsburg, Pa. 
Flexible Shafts. ; 
Coates Clipper Mfg. Co., Worcester, Mass. 
Stow Flexible Shaft Cv., Philadelphia, Pa. 
Stow Mfg. Co., Binghamton, N. Y. 
Forges. 
Billings & Spencer Co., Hartford, Conn. 
Buffalo Dental Mfg. Co., Bufialo, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Burke Mchy. Co., Cleveland, GO. 
Sturtevant, B. I’., Co.. Hyde Park, Mass. 
Forgings, Drop. ; 
Billings & Spencer Co., Hartford, Conn. 
Cleveland Crane & Engr. Co., Wickliffe, 0. 
Hay-Budden Mfg. Co., Brooklyn, N. Y. 
Machinery Forging Co., Cleveland, O. 
Vhosphor Bronze Smelting Co., Philadelphia, Pa. 
Williams, J. H., & Co., Brooklyn, N. Y. 
Wyman & Gordon, Worcester, Mags. 


Forging Machines. 

Acme Machinery Co., Cleveland, O. 
Ajax Mfg. Co., Cleveland, O. 
Beaudry & Co., Boston, Mass. 
Bliss, E. W., Co., Brooklyn, N. Y¥. 
National Mchy. Co., Tiffin, O. 
Seranton & Co., New Haven, Conn. 
Williams, White & Co., Moline, Ill. 


Foundry Supplies. 
Goldschmidt Thermit Co., New York. 
}lilwaukee Foundry Supply Co., Milwaukee, Wis. 
Obermayer, S., Co., Cincinnati, O. 


Friction Cone Pulleys. 

Evans, G. F., Newton Center, Masa. 
Fuel Economizers, 

Sturtevant, B. F., Co., Hyde Park, Mass. 


Furnaces, Gas. 
American Gas Furnace Co., New York. 
Chicago Flexible Shaft Co., Chicago, IIl. 
Rockwell Furnace Co., New York. 


Gauges, Surface, Depth, etc. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Pratt & Whitney Co., Hartford, Conn. 
Rogers, John M. Wks., Gloucester City, N. J. 
Sawyer Tool Mfg. Co., Fitchburg, Mass. 
Slocomb, J. T., Co., Providence, R. I. 
Smith, E. G., Co., Columbia, Pa. 
Starrett, L. S., Co., Athol, Mass. 
Wells Bros. Co., Greenfield, Mass. 
Wyke, J., & Co., Boston, Mass, 


Gears. 

Bilgram Machine Wks., Philadelphia, Pa. 
Boston Gear Wks., Norfolk Downs, Mass. 
Caldwell, H. W., & Sons Co., Chicago, Ill. 
Carpenter-Kerlin Gear & Mch. Co., New York. 
Chicago Raw Hide Mfg. Co., Chicago, Ill. 
Cullman Wheel Co., Chicago, Ill. 

Davis, Rodney, Philadelphia, Pa. 
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Farle Gear & Mch. Co., Philadelphia, Pa. 
Flather, E. J., Mfg. Co., Nashua, N. H. 
Foote Bros. Gear & Mch. Co., Chicago, Ill. 


Gleason Works, Rochester, N. Y. ® ® 
Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Morse, Williams & Co., Philadelphia, Pa. 


Newark Gear Cutting Mch. Co., Newark, N. J. 
New England Gear Works, Boston, Mass. 

New Process Raw Hide Co., Syracuse, N. Y. 
Nuttall, R. D., Co., Pittsburg, Pa. 

Philadelphia Gear Works, Inc., Philadelphia, Pa. 


Taylor-Wilson Mfg. Co., Mckees Rocks, Pa. LeBlond Heavy Duty Lathes have hardened 


Van Dorn & Dutton Ce., Cleveland, O. 


-Cutti Machines, . ° 
Sekdams Co, Dubuque, Ia. steel spindle journals. These hardened 
Becker Milling Mch. Co., Hyde Park, Mass. Y : , i Y } 
RerGadthines Con Cineunatl on spindles run in special cast iron bearings. 


Barle Gear & Mch. Co., Philadelphia, Pa. 

Fellows Gear Shaper Co., Springfield, Vt. F ; ; 

Flather, E. J., Mfg. Co., Nashua, N. IH. . 

eee dante Do. 7, Naat Do not confuse this with soft spindle, and 
Gould & Eberhardt, Newark, N. J. : . : a 

Lees-Bradner Co., Cleveland, 0. cast iron bearing construction. 

Newark Gear Cutting Mch. Co., Newark, N. J. 

Pratt & Whitney Co., Hartford, Conn. 


Ids Mchy. Co., Moline, Ill. . é} 
Schuchardt & Schutte, New. Lork City. The hardened spindle, and cast iron bear- 
Waltham Machine Works, Waltham, Mass. » “ ; 

racers, ee Co., New London, Coun, ing 1S the most efficient, and most expensive 


Gieason Works, Rochester, NY. 


nag BH ee igh: bearing ever put in an engine lathe, and will 
aes caee Wheeler Co., Ampere, N. J. SiMe the best results. 
Fort Wayne Elec. Works, Fort Wayne, Ind. 
General Electric Co., Schenectady, N. Y. ; 
ease Os, Chicory UL These bearings are unusually large, the front 
Wagner Blectrie Mfg. Co. St. Louts, M beari he 16” lathe ill padee a t/t 
qWventinshouse Blee. & Mfg. Co., Pittburz, Pa. caring on the 1 athe illustrated is 3% 
Pe phite, 2 pe : a 
SE I ia DT ies Gace cc 
are egrets Ce. cinelnan tly: 0. sure, and presenting large wearing surfaces. 


United States Elec. Tool Co.. Cincinnati, O. 

Gmnding Machinery, . . : . ° Zé (3 
Rey ae Go nents a. Lubrication is provided by generous oil wells 
Bath Grinder Co., Fitchburg, Mass. . Z : 
Becker Milling Mch. Co., Hyde Park, Mass. from which the oil filters to the bearings 
ereeiar Sharoo! te. Go, Provia R. 1 

ar 3 ., Provideuce, R. I. ° Q : ° 
OL ACRES Nae eae Ma ae through felt pads, thus insuring a continuous 
eee By Ag yaa Braces Ree | i 1] | 2 
Eticnt Meh. Con Provinences 2. 1 supply of clean lubricant. 
Gould & Eberhardt, Newark, N. J. 
Graham: Mfg. Co., Providence, R. i. 


Heald Mch. Co., Worcester, Mass. The material of which these bearings is 


Hiisey-Wolf Mch. Co., Cineinnati, 0. 


H re use, Kiu Pan ode . ° . 
Mr elicn witnester. Pe constructed, together with their liberal pro- 
TR & Gics, Milwankes Wis. ; “y: ae 

oy Sivetkes, Wise 5 portions, and perfect oiling facilities reduce 


ES ae wear to a negligible quantity insuri 

Newark Gear Cutting bch’ Co.: Newark, N. J. ; 5 5 quan I y, INSUFIN’ per- 
ee Gan manent alignment, and freedom from chatter, 
Ransom Mfg. Co., Oshkosh, Wis. ; 

Rockford Drilling Mch. Co., Rockford. Il. on the heaviest cuts. 


Safety Emery Wheel Co., Springfield, 0. 
Sellers, Wm., & Co., Inc., Philadesphia, Pa. 
Stow Flexible Shaft Co., Philadelphia, Pa. 
Stow Mfg. Co., Binghamton, N. Y. 


Beer 6) Sc ko. Worcester: tase. These lathes built in 17", 19", 21", 25" and 
ve wee e aon Cos, copently Mass. ; : . 
Re ee eo 27" swings are breaking output records daily. 


Bath Grinder Co., Fitchburg, Mass. 
Brown & Sharpe Mfg. Co. Providence, R. I. 
Greenfield Mch. Co., Greenfield, Mass. 
Landis Tool Co., Waynesboro, Pa. 
Niles-Bement-Pond Co., New York. 
Norton Grinding Co., Worcester, Mass. 
Hack Saw Frames, 
Simonds Mfg. Co., Fitchburg, Mass. 
West Haven Mfg. Co., New Haven, Conn. 
Hammers, Power, 
Beaudry & Co., Ine., Boston, Mass. 
Buffalo Fdry. & Mch. Co., Buffalo, N. Y. 
Nasel Eng. & Mch. Wks., [hiladelphia, Ia. 
Niles-Bement-Pond Co., New York. : 
Scranton & Co., New Haven, Conn. 
Sellers, Wm., & Co., Inc., Ptiladelphia, Pa. | 
Williams, White & Co., Moline, Ill. w  Mababdideabnsbdncsiiacs ibabidailbd:tbaitigash ahd 1a ‘ip 
Hammers, Power, Steam and Drop.  — : | 
Beaudry & Co., Inc., Boston, Mass. » @ ; os : 
Billings & Spencer Co., Hartford, Conn. : 
Bliss, E. W., Co., Bruoklyn, N. Y. 
Bradley, C. C., & So.1, Syracuse, N. Y. 
Chambersburg Engineering Co., Chambersburg, Pa. 
Dienelt & Eisenhardt, Philadelphia, Ta. 
Erie Foundry Co., Erie, Pa. 
Merrill Bros., Brooklyn, N. Y. 
Niles-Bement-Pond Co, New York. . 
Prentiss Tool & Supply Co., New York. 
Seranton & Co., New Haven, Conn. 
Toledo Mch. & Tool Co., Toledo, O. 
Waterbury-Farrel Fdry. & Mech. Co., Waterbury. 
Williams, White & Co., Moline, Ill. 


eee Macaig oot scnatt, 0. The R. K. LeBlond Machine Tool Co. 


papery and Tempering. 
Bete ek Oe er, CINCINNATI, OHIO 
Coes Wrench Co., Worcester, Mass. 
Rockwell Furnace Co., New York. ——<—$—$—$—$—$—$—$—< — ———————— 
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PATENT PENDING 


Baldwin Improved Detachable Chains 


both block and roller are especially convenient for drive chains 


for machinery. 


The length can be easily altered. The clips are not a spring, will 
not break nor come off, and are as easily removed as a cotter pin. 


SPROCHETS 


We are fully equipped to do sprocket work 
accurately and at satisfactory prices. 


Baldwin Chain @ Mfg. Co. 
200 Chandler St... WORCESTER, MASS. 


AGENTS—H. V. Greenwood, 166 Lake St., Chicago. C. J. 
Iven, Rochester, N. Y. M.A. Bryte, 718 Mission St., San 
Francisco, Cal. 


Diamond Chain 
Makes Better Short Drives than 
Spur or Bevel Gearing. 


Where two shafts run in the same direction and 
on short centers it is better to drive with sprockets 
and a Diamond Chain than to use any spur or bevel 
gear arrangement. The chain drive costs less in 
the first place, occupies no more room, is less sub- 
ject to wear, requires less attention and is easier 
to repair. Gearing is by no means quiet, save by 
using rawhide or paper, whichis short lived. CHAIN 
IS NOT SUBJECT TO THIS CRITICISM, yet is 
perfectly positive and flexible enough that a slight 
displacement of. one shaft or the other will not 
cause trouble. 


The latter can well be understood from the fact that 
chain has proven the only satisfactory drive for 
bicycles, where the slightest shock and change of 
alignment proves the ruination of bevel gears. 


If you have a drive of moderate speed, and with 
short centers, get our free advice. 


Write for book ‘‘Chain Transmission of Power’’. 


DIAMOND CHAIN AND MFG. CO. 


240 West Georgia St., INDIANAPOLIS, IND. 
Capacity 8,000,000 feet per year. 61 


Bolt Threaders, 
Bolt Headers and 
Nut Tappers. 


Write us your needs in this 
line. Catalogue on request. 


THE ACME MACHINERY CO., Cleveland, 0., U.S.A. 


PEAN AGENTS: Schuchardt & Schutte, Berlin, Vienna, Stockholm and St. Petersburg. 
reed Schutte, Cologne, Paris, Brussels, Liege, Barcelona and Milan. C. W. Burton, Griffiths 
& Co., London. 
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Heading, Upsetting and Forging Machines, 
Aeme Machinery Co., Cleveland, O. 
Ajax Mfg. Co., Cleveland, U. 
Biiss, E. W., Co., Brooklyn, N. Y. 
Brown, H. B., Co., East Hampton, Conn, 
National Mchy. Co., Tiffin, O. 
WNiles-Bement-Pond Co., New York. 
Sellers, Wm., & Co., Itic’, Philadeiphia, Pa. 
Williams, White & Co., Moline; Tli. ; 
Heating and Ventilating, Dust Collecting Systems, 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant, B. F., Co. , Hyde Park, Mass. 
Heating Machines. 
American Gas Furnace Co., New York. 
Chicago Flexible Shaft Co., Chicago, Ul. 
Meaters. 
Sturtevant, B. F., Co., Hyde Park, Mass. 
Heaters, Feed Water. 
Stewart Heater Co., Buffalo, N. Y. 
Hoisting Machinery. 
Detroit Hoist & Mch. Co., Detroit, Mich. 
Hoists, 
Cleveland Crane & Eng. Co., Wickliffe, 0. 
Mason, Volnuey W., & Co., Providence, R. I. 
Niles-Bement-Pond Co., New York. 
Toledo-Massillon Bridge Co., Toledo, O. 
Hoists, Chain, 
Harrington, Edwin, & Son, ine., Philadelphia. 
Niles-Bement-Pond Co., New York. 
Yale & Towne Mfg. Co., New York. 
Hoists, Electric. 
Box, Alfred, & Co., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Wks., Detroit, Mich. 
Vawling & Harnischfeger, Milwaukee, Wis. 
Shepard Elec. Crane & Hoist Co., Montour Falls. 
Sprague Elect.’Co., New York. 
Toledo-Massillon Bridge Co., Toledo, O. 
Yale & Towne Mfg. Co., New York. 
Hoists, Pneumatic. 
Curtis & Co. Mfg. Co., St. Louis, Mo. 
Detroit IHloist & Mch. Co., ‘Detroit, Mich. 
Northern Engimeering Wks., Detreit, Mich. 
Shepard Jilec. Crane & Hoist Co., Montour Falls. 
Stow Flexible Shaft Co., Philadelphia. Pa. 
H;draulio Machinery. 
Chambersburg Engineering Co., Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Waterbury-Farrel Fdry. & Mech. Co., Waterbury. 
Watson-Stillman Co., New York. 
Williams, White & Co., Moline, Ill. 
Hydraulic Tools. 
Niles-Bement-Vond Co., New York. 
Watson-Stillman Co., New York. 
Indexes, 
Burr Index Co., Hartford, Conn. 
Indicators, 
Norton Grinding Co., Worcester, Mass. 
Starrett, L. S., Co., Athol, Mass. 
Woodman, R.. Mfg. & Supply Co., Boston, Mass. 
Injectors, 
Sellers, Wm., & Co., Inc., Fhiladelphia, Pa. 
Walworth Mfg. Co., Boston, Mass. 
Jacks. 
Dienelt & Eisenhardt, Philadelphia, Pa. 
Irving Mfg. & Tool Co., New York. 
Watson-Stillman Co., New York. 
Key-Seaters, 
Baker Bros., Toledo, O. 
Burr, John T., & Sons, Brooxlyn, N. Y. 
Davis, W. P., Mch. Co., Rochester, N. Y. 
Mitts & Merrill, Saginaw, Mich. 
Morton Mfg. Co., Muskegon Heights, Mich. 
Wiles-Bement-Pond Co., New iXork. 
Rockford Drilling Mch. Co., Rockford. Ill. 
Lamp Guard. 
Crescent Co., Chicago, Ill. 
Lamps, Electric. ee 
Adams-Bagnall Electric Co., Cleveland, O. 
Cooper-Hewitt Hlectriec Co., New York. 
Generul Electric Co., Schenectady, N. Y. 
Laihes. 
American Tool Works Co., Cincinnati. O. 
Automatic Mch. Co., Bridgeport, Conn. 
Burnes, W. fF. & J., Co., Ikockford, Ill. 
Barnes Drill Co., Rockford, I. 
Biadford Machine Tool Co., Cineinnatl, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Mch. ‘Tool Cuo., Bridgeport, Conn. 
Champion Tool Wks. Co., Cincinnati, O. 
Cincinnati Lathe and Tool Co., Cincinnati, O- 
Davis, W. P., Mch. Co., Rochester, N. Y. 
Detrick & Harvey Mch. Co., Laltimore, Md. 
Elgin Tool Works, Elgin, I). 
Fay Mch. Tool Co., Philadelphia, Pa. 
Fay & Scott, Dexter, Me. 
Fitchburg Mch. Wks., Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Gisholt Mech. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Greaves. Klusman & Co., Cincinnati, O. 
Hamilton Mch. Tool Co., Hamilton, O. 
Hardinge Bros., Chicago, Il. 
Hendey Mch. Co., Torrington, Conn. 
International Mch. Tool Co., Indianapolis, Ind- 
Jones & Lamson Mch. Co., Springfield, Vt. 
Le Blond, R. K., Mech. Tool Co., Cincinnati, O- 
Lodge & Shipley Mch. Tool Co., Ciucinnati, 9. 
McCabe, J. J., New York. 
Miami Valley Mch. Tool Co., Dayton, 0O. 
Milwaukee Mch. Tool Co., Milwaukee, Wis. 
Morris, J. B., Fdry. Co., Cincinnati, O. 
New Haven Mfg. Co., New Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Potter & Johnston Mch Co., Pawtucket, R. I- 
Pratt & Whitney Co., Hartford, Conn. 
Prentice Bros. Co., Worcester, Mass. 
Rahn-Carpenter Co., Cinciinati, 0. 
Reed, F. E., Co., Worcester, Mass. 
Rivett Lathe Mfg. Co., Brighton, Mass. 
Robbins Mch. Co., Worcester, Mass. 
Rockford Drilling Mch. Co.. Rockford. Il. 
Schumacher & Boye, Cincinnati, O. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Seneca Falls Mfg. Co., Seneca Falls N. Y. 
Springfield Mch. Tool Co., Springfield. O. 
Steinle Turret Mch. Co., Madison, Wis. 
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Stark Tool Co., Waltham, Mass. 

Von Wyck Mch. Co., Cincinnati, O. 

Walcott & Wood Mch. Tool Co., Jackson, Mich. 

Waltham Mch. Wks., Waltham, Mass. 

Warner & Swasey Co., Cleveland, O. 

Washburn Shops, Worcester. Mass. 

Wells, F. E., & Son Co., Greenfield, Mass. 

Whitcomb-Blaisdell Mch. Tool Co., Worcester. 
Lathes, Pulley. 

Cincinnati Pulley: Mechy. Co., Cincinnati, O. 
Lathe and Planer Tools. : 

Armstrong Bros. Tool Co., Chicago, Ill. 

Le Blond, R. K., Mech. Tool Co., Ciucinnati, O. 

Le Count, William G., Norwalk, Corn. 

0. K. Tool Holder Co., Shelton, Conn. 

Pratt & Whitney Co., Hartford, Coun 

Western Tool & Mfg. Co., Springfield, 0. 

Wiley & Russell Mfg, Co., Greenfield, Mass. 

Williams, J. H., & Co., Brooklyn, N. Y. 
Lockers, 

Lyon Metallic Mfg. Co., Aurora, Ill. 

Terrell’s Equipment Co., Grand Rapids, BMichs 

Van Dorn Iron Works Co. , Cleveland, O. 
Lubricants, 

Besly, C. H.,, & Co., Chicago, Ill. 

Dixon, Joseph, Crucib!2 Co., Jersey City, N. J. 

Walton, F. S., Co., Philadelphia, Pa. 
Machine Keys. 

Morton Mfg. Co., Muskegon Heights, Mich. 

Q@Iney & Warrin, New York 

Standard Gauge Steel Co., Leaver Falls, Pa. 
Machine Screws, 

Standard Mch. Screw Co., Cincinnati, 0. 
Machinery Dealers, Domestic. 

Hill, Clarke & Co., Chicago, Ill. 

MeCabe, J. J., New York. 

McCabe Machine Co., New York. 


Motch & Merryweather Mchy. Co., Cleveland, O. 


Prentiss Tool & Supply Co., New York. 

Toomey, Frank, Philadelphia, Pa. 

Vandyck Churchill Co., New York. 
Machinists’ Small Tools. 

Besly, C. H., & Co., Chicago, [1]. 

Billings & Spencer Co., Haviford, Conn, 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Hammacher, Schlemmer & Cv., New York. 

Kolesch & Co., New York. 

Le Count, Wm. G., Norwalk, Conn. 

Fratt & Whitney Co., Hartford, Conn. 

Rogers, John M., Works, Gloucester City, N. J. 

Sawyer Tool Mfg. Co., Fitchburg, Mass. 

Slocomb, J. T., Co., Providence, R. I. 

Smith, E. G., Co., Columbia, Pa. 

Standard Tool Co., Cleveland, O. 

Starrett, L. S., Co., Athol, Mass. 

Syracuse Twist Drill Co., Syracuse, N. Y. 

Walworth Mfg. Co., Boston, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wyke, J., & Co., Boston, Mass. 


Mandrels. 
Cleveland Twist Drill Co., Cleveland, 0. 
Nicholson. W. H., & Co., Wilkesbarre, Pa. 
Pratt & Whitney Co., Hartford, Conn. 
Standard Tool Co., Cleveland, O. 
Western Tool & Mfg. Co., Springfield, O. 
Mechanical Draft. 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant, B. F., Co., Hyde Park, Mass. 
Metal. 
Chicago Bearing Metal Co., Chicago, Ill. 
Goldschmidt Thermit Co., New York. 


Phosphor Bronze Smelting Cv., Philadelphia, Pa. 


Reeves, P. S., & Son, Philadelphia, Pa. 
Shonberg, I., Brooklyn, N. Y. 
Metal Polish, 
Hoffman, George W., Indianapolis, Ind. 
Milling Attachment. 
Recker Milling Mch. Co., H)de Park, Mass. 


Milling Cutters, 
Becker Milling Mch. Co., Hyde Park, Mass. 


Boker, Hermann, & Co., New York and Chicago. 


Boston Gear Works, Norfolk Downs, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Huther Bros. Saw Mfg. Co., Rochester, N. Y. 
Morse Twist Drill & Mch. Co., New Bedford. 
National Tool Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, Conn. 
Etandard Tool Co., Cleveland, O. 
Starrett, L. S., Co., Athol, Mass. 
Tabor Mfg. Co., Philadelphia, Pa. 
Union Twist Drill Co., Athol, Mass. 

Milling Machines, 
Adams Co., Dubuque, Ia. 
Beaman & Smith Co., Providence, R. I. 
Becker Milling Mch. Co., Hvde Park, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Burke Mchy. Co., Cleveland, O. 
Ohicago Mch. Tool Co., Chicago, Ill. 
Cincinnati Milling Mch. Co., Cincinnati, O. 
Fox Mch. Co., Grand Rapids, Mich. 
Hendey Mch. Co., Torrington, Conn. 
Ingersoll Milling Mch. Co., Rockford, Ill. 
Kearney & Trecker Co., Milwaukee, Wis. 
Kempsmith Mfg. Co., Milwaukee, Wis. 
Knight, W. B., Mchy. Co., St. Louis, Mo. 
Ie Blond, R. K., Mch. Tool Co., Cincinnati, O. 
Newton Mch. Tool Wks., Inc., Philadelphia, Pa. 
Niles-Bement-Pond Co. New York. 
Oesterlein Mch. Co., Cincinnati, O. 
Owen Mch. Tool Co., Springfield, O. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Waltham Watch Tool Co., Springfield, Mass. 
Whitney Mfg. Co., Hartford. Conn. 

Milling Tools (Hollow Adjustab!e). 
Geometric Tool Co., New Huven, Conn. 
Rogers, J. M., Works, Gloucester City, N. J. 

Molding Machines, 
Adams Co., Dubuque, Ia. 

Motors (Electric). 
Crocker-Wheeler Co., Ampere, N. J. 
Fort Wayne Elec.’ Works, Fort Wayne, Ind. 
General Electric Co., Schenectady, N. Y. 


1G 


Useful Shop Tools 
“DUPLEX” DIE STOCKS 


{] 


ESPECIALLY THESE 


No. 2 threads 4-in. to 14 in. pipe 
No. 344 threads 14-in. to 2-in. pipe 


They have adjustable, quick-opening dies, and guides 
that adjust like the jaws of a Universal Chuck. 


ASK FOR CATALOG. 


THE HART MFG. COMPANY 


10 WOOD ST., CLEVELAND, OHIO 


\ V2.8 CO 


For Severe Service 


Power transmission ma- 
chinery demands great 
efficiency as well as dur- 
ability and strength. It 
CCS LNoaeeVGhe mSChViICE 
which Wood’s shaft hang- 
ers, couplings, friction 
clutches and pulleys are 
made to bear. 


Our catalogue contains 
valuable information and 
special details for applica- 
tion to your own shop 
and factory. 


WOOD’S SONS COMPANY 


Manufacturing Engineers 


CHAMBERSBURG, PA., U.S. A. 


ELECTROTYPERS 


All Kinds of Plates for printing 


THE LOVEJOY CO., 444-446 Pearl St., New York 


for labor-saving and increased output. 


Modern Pipe Machines. cuisine stacnines is up-tedate 


in every particular. Designed 
The machines of the hour. Write us. 


The Stoever Foundry & Mfg. Co., Myerstown, Pa. 


NEW YORE OFFICE: 140 Cedar Street. 
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GERERAL OFFICE 
PITTSBU 


For the convenience of customers desinng immediate delivery, stocks of Shelby Seamless Steel Tubing 
are kept in the large cities; the location of stock nearest to any specific point will be advised on request. 


DISTRICT SALES OFFICES: 


Atlanta Denver New York Pittsburg San Francisco Salt Lake City 
Chicago New Orleans Philadelphia Portland St. Louis Seattle 


Export Representatives: U. S. Steel Products Export Co., New York City 


ASK YOUR DEALER FOR /UFATN STEEL RULES 


WITH READABLE GRADUATIONS 


The 64 graduations on this rule can be instantly read. We make a fullline and every rule 
guaranteed. 


mace oy 1¥e (UFATY fPULE C72, Sein alo Uk 


THE LARGEST MANUFACTURERS OF TAPES AND RULES IN THE WORLD, 
Send for Catalog For Sale Everywhere 


JESSOP’S BEST CARBON TOOL, | JESSOP’S “ARK” HIGH SPEED AIR HARDENING 
STEEL: . STEEL 


is yet unexcelled for cutting gives marvelous results—heavy cuts—at rapid 
tools of all kinds and for gen- speed; cannot be burned. 
eral machine shop use. 


Manufactory, Sheffield, England. 
Wm. Jessop @ Sons, Ltd., Chief American Office, 91 John St., New York. 
Established 1774 20 Highest Exhibition Awards. 


NOT IN A TRUST 
HAYES dite: co, = DETROIT, MICHICAN 


Try our Special-Cut LATHE File 
We sell direct to the Consumer Write for prices and discounts 


TAPS, DIES ano SCREW PLATES Automatic Machinery 


=e |mine WOOd Screws, 


Butterfield & ce DERBY LINE! Asa S. Cook Co., Goin U'8 a 


“MILWAUKEE” 


The most powerful 16-inch 
engine lathe on the market. 


Ask for detatts. 


MILWAUKEE MACHINE TOOL CO. 
MILWAUKEE, WIS. 


HEA NANANALASS 


Don’t wait until you 
need to use it, but send 
now for this 

Beam Compass 
“and have it ready for 
the next job. 
Complete with pen, pen- 
cil, meedle points and 
1a-in, Beam, postpaid for 
$7.00. 


P.S.Anros Co. “°s53°* NorthTonawanda,N.Y. 
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Reliance Elect. & Eng. Co., Cleveland, 0. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Hlectric Co., New York. 
Sturtevant, B. F., Co., Hyde Park, Mass. 
Wagner Hlectric Mfg. Co., St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
Nozzles. 
McCullough-Dalzell Crucible Co., Pittsburg, Pa. 
Nurabering Machines. 
Bates Numbering Mch. Co., Brooklyn, N. Y. 
Nut Tappers. 
Aeme Mchy. Co., Cleveland, O 
National Mchy. Co., Tiffin, 0. 
Oil Cans. 
Delphos Mfg. Co., Delphos, O. 
Oil Cups. 
Bay State Stamping Co., Worcester Mass. 
Besly, C. H., & Co., Chicago, Ill. 
Tucker, W. M. & C. F., Hartford, Conn, 
Winkley Co., Detroit, Mich. 
Gil Hole Covers, 
Bay State Stamping Co., Worcester, Mass. 
Tucker, W. M. & ©. F'., Hartford, Conn. 
Winkley Co., Detroit, Mich. 
Oilless Bearings. 
Arguto Oilless Bearing Co., Philadelphia, Pa. 
Oil Stones. 
Norton Co., Worcester, Masa. 
Packing. 
Houghton, BE. F., & Co., Philadelphia, Pa. 
New York Belting and Packing Oo., New York. 
Paints and Varnishes, 
Devoe, F. W., & Co., New York. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Pattern Letters. 
Eutler, A. G., New York. 
Patents, 
Burnham, Royal E., Washington, D. C. 
Howson & Howson, Philadelphia, Pa. 
Farker, C. L., Washington, D. C. 
Whittlesey, Geo. P., Washington, D. C. 
Pattern-Shop Equipment. 
Fox Machine Co., Grand Rapids, Mich 
TPhosphorizers, 
McCullough-Dalzell Crucible Co., Pittsburg, Pa. 
Pipe-Cutting and Threading Tools. 
Armstrong Mfg. Co., Bridgeport, Conn. 
Bignall & Keeler Mfz. Co., ENdwardsville, Il. 
Curtis & Ourtis Co., Bridgeport, Conn. 
Hart Mfg. Co., Cleveland, QO. 
Landis Mch. Co., Waynesboro, Pa. 
Loew Mfg. Co.. Cleveland, 0. 
Merrell Mfg. Co., Toledo, O. 
Murchey Mch. & Tool Co.. Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
Saunders, D., Sons, Yonkers, Nieves 
Standard Engineering Co., Eilwood City, Pa. 
Stoever Fdry. & Mfg. Co., Myerstown, Pa. 
Trimont Mfg. Co., Roxbury, Mass. 
Walworth Mfs. Co., Boston, Mass. 
Wells, F. B., & Son Co., Greenfield, Mass. 
Pipes and Fittings, 
National Tube Co., Pittsburg Pa. 
Walworth Mfg. Co., Boston, Mass. 
Planers, Metal. 
American Tool Wks. Co., Cincinnati 0. 
Retts Mch. Co.. Wilmingtos, Del. 
Cincinnati Planer Co., Cincinnati, O. 
Cleveland Crane & Engr. Co.. Wickliffe, Ohio. 
Cleveland Planer Wks., Cleveland, O. 
Detrick & Harvey Mch. Co., Baltimore, Md. 
Flather, Mark, Planer Co., Nashua, N. II. 
Gleason Works, Rochester, N. Y. 
Gray, G. A., Co., Cincinnati, O. 
Hamilton Mch. Tool Cv., Hamilton. QO. 
Knecht Planer Co., Cincinnati, O. 
Morton Mfg. Co., Muskegon Heights, Mich. 
New Haven Mfg. Co., New Haven, Conn. 
Miles-Bement-I'und Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Rockford Mch. Tool Co., Rockford, Ill. 
Schneider. Fred., Mech. Tool Co., Cincinnati, 0. 
Sellers. Wm., & Co., Inc., Philadelphia, Pa. 
Whiteomb-Blaisdell Mch. Toc] Co., Worcester. 
Wilson, W. A., Mch. Co., Rochester N. Y. 
Woodward & Powell Planer Co., Worcester, Mase. 
Portable Tools Repair, Railroad, etc. 
Underwood, H.. B., & Co., Philadelphia, Pa. 
Pneumatic and Turntable Motors. 
Detroit Hoist & Mch. Co., Detroit, Mich. 
Fneumatic Tools, 
Bliss, E. W., Co., Brooklyn, N. Y. 
Manning, Maxwell & Moore, Inc., New’ York. 
Skepard Blec. Crane & Hoist Co., Montour Falla. 
Tresses. 
Ams, Max, Machine Co., Mount Vernon, N. Y. 
Billings & Spencer Co., Hartford, Conn. 
EJiss, BE. W., Co., Brooklyn, N. Y. 
Ferracute Mch. Co., Bridgeton, N. J. 
Hamilton Mch. Tool Co., Hamilton, QO. 
FPoefer Mfg. Co., Freeport, Ill. 
Miner & Peck Mfg. Co., New Haven. Conn. 
Niles-Bement-Fond Co., New York. 
Epringfield Mch. Tool Co., Springtiela, 0. ! 
Swaine, F. J., Mfg. Co., St. Louis, Mo. 
Toledo Mch. & Tool Co., Toledo, O. 
Waterbury Farrel Fdry. & Mch. Co., Waterbury. 
Watson-Stillman Co., New York. 
Williams, White & Co., Moline, Ill. 
Presses, Power Forcing. 
Lucas Machine Tool Co., Cleveland, 0. 
Pulley Blocks, 
Yale & Towne Mfg. Co., New York. 
Fulleys. 
American Pulley Co., Philadelphia, Pa. 
Brown & Sharpe Mfg. Co, Providence, R. I. 
Philips Pressed Steel Co., Fhiladelphia, Pa. 
Poole Engr. & Mch. Co., Baltimore, Md. 
Reeves Pulley Co., Columbus, Ind. 
Saginaw Mfg. Co., Saginaw, Mich. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Wood’s, T. B., Sons Co., Chambersburg, Pa. 
Pumps, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Buffalo Forge Co.. Buffalo, N. Y. 
Leiman Bros., New York. 
Waterbury-Farrel Fdry. & Mch. Co., Waterbury. 
Watson-Stillman Co., New York. 
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Punches and Dies. 
Armstrong-Blum Mfg. Co., Chicago, III. 
Bliss, E. W., Co., Brooklyn, N. Y. 
Bliss, BE. W., Co., Brooklyn, N. Y. 
Burke Mchy. Co., Cleveland, 0. 
Cleveland Crane & Engr. Co., Wickliffe, Ohio. 
Globe Mch. & Stamping Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, Conn. 
Richards, I. P., Co., Providence, R. I. 
Swaine, F. J., Mfg. Co., St. Louis, Mo. 
Watson-Stillman Co., New York. 
Whitman & Barnes. Mfg. Co., Chicago, Ill. 

Punching and Shearing Machinery. 
Bliss, E. W., Co., Brooklyn, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Cincinnati Punch & Shear Co,, Cincinnati, O. 
Cleveland Crane & Engr. Co., Wickliffe, Ohio. 
Eiie Foundry Co., Erie, Pa. 
Long & Allstatter Co., Hamilton, 0. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 


Royersford Foundry & Mch. Co., Royersford, Pa. 


Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Toledo Mch. & Tool Co., Toledo, O. 


Waterbury-Farrel Fdry. & Mch. Co. Waterbury. 


Watson-Stillman Co., New York. 
Williams, White & Co., Moline, Ill. 
Rapping Plates. 
Milwaukee Fdry. Supply Co., Milwaukee, Wis. 
Reamers, p 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co. Cleveland, O. 
Kelly Tool Co., Cleveland, O. 
McCrosky Reamer Cv., Meadville, Pa. 
Morse Twist Drill & Mch. Co., New Bedford. 
Pratt & Whitney Co., Hartford, Conn. 
Rogers, John M., Wo1ks, Gloucester City, N. J. 
Standard Tool Co., Cleveland, 0. 
Van Dorn Elec. & Mfg. Co., Cleveland, O. 
Walworth Mfg. Co., Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Reamers, Adjustable. 
Cleveland Twist Drill Co., Cleveland, O. 
Kelly Tool Co., Cleveland, uv. 
Lapointe Machine Tool Co., Hudson, Mass. 
McCrosky Reamer Co., Meadville, Pa. 
Pratt & Whitney Co., Hartfurd, Conn. 


Rogers, John M., Works, Gloucester City, N. J. 


Schellenbach-Hunt Tool Co., Cincinnati. O. 
Reamers, Pneumatic. 

Stow Flexible Shaft Co., Philadelphia, Pa. 
Rivet and Spike Machinery. 

National Mchy. Co., Tiffin, 9. 
Riveters. 

Buffalo Forge Co., Buffalo, N. Y. 


Chambersburg Engineering («., Chambersburg, Pa. 


Cincinnati Pulley Mchy. Co., Cincinnati, O. 
Grant Mfg. & Mch. Co., Bridgeport Conn. 
Niles-Bement-Pond Co., New York. 

Sellers, Wm., & Co., Inec., Philadelphia, La. 


Shepard Elec. Crane & Hoist Co., Montour falls. 
Waterbury-KFarrel Fdry. & Mch. Co., Waterbury. 


Roller Bearings. 
Bantam Anti-Friction Co., Bantam, Conn. 
Rope Dressing and Preservative, 
Cling-Surface Co., Buffalo, N. Y. 
Saw Blades. 
Atkins, E. C., & Co., Indianapolis, Ind. 
Boker, Hermann & Co., New York. 


Diamond Saw & Stamping Wks., Buffalo, N. Y. 


Hammacher, Schlemmer & Co., New York. 
Millers Falls Co., New York. 

Simonds Mfg. Co., Fitchburg, Mass. 

West Haven Mfg. Co., New Haveu. Conn. 


Saw Tables. 
Crescent Mch. Co., Leetonia, Ohio. 

Saws, Power and Hand. 
Atkins, E. C., & Co., Indianapolis, Ind. 
Billings & Spencer Co., Hartford, Conn. 
Buffalo Specialty Co., Buffalo N. Y. 
Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Espen-Lucas Mch. Wks., Philadelphia, Pa. 
Hoefer Mfg. Co., Freeport, Il. 
Millers Falls Co., New York. 
Racine Gas Engine Co., Racine, Wis. 
Story, H. T., Chicago, Ill. 
Tabor Mfg. Co., Philadelphia, Pa. 
West Haven Mfg. Co., New Haven, Conn. 


Saws, Band. 

Crescent Mch. Co., Leetonia, Ohio. 

Fox Mch. Co., Grand Rapids, Mich. 

Huther Bros. Saw Mfg. Co., Rochester, N. Y. 

West Haven Mfg. Co., New Haven, Conn. 
Schools, 

International Corr. School, Scranton, Pa. 
Screws and Worms. 


Screw Cutting Co. of America, Philadelphia, Pa. 


Screw Cutting Tools. 
Bay State Tap & Die Co., Mansfield, Mass. 
Brubaker, W. L., & Bros., Millersburg, Pa. 
Butterfield & Co., Derby Line, Vt. 
Card, ‘S. W., Mfg. Co., Mansfield, Mass. 


Carpenter, J. M., Tap & Die Co., Pawtucket, R.I. 


Reece, E. F., Co., Greenfield, Mass. 
Smart, A. J., Mfg. Co., Greenfield, Mass. 
Walworth Mfg. Co., Boston, Mass. 
Wells Bros. Co., Greenfield, Mass. 

Screw Driver, Automatic, 
Reynolds Mchy. Co., Moline, Il. 

Screw Machinery. 
Cook, Asa S., Co., Hartford, Conn. 

Screw Machines, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Auto. Mch. Co., Cleveland, 0. 
National Acme Mfg. Co., Cleveland, 0. 
Pratt & Whitney Co., Hartford, Conn. 


Screw Cutting Co., of America, Philadelphia, Pa. 


Prentice, Geo. G., & Co., New Haven, Conn. 
Universal Mch. Screw Co., Hartford, Conn. 
Warner & Swasey Co., Cleveland, O. 
Windsor Mch. Co., Windsor, Vt. 

Shade Rollers. 
Hartshorn, Stewart Co., East Newark, N. J. 

Hangers. 

Wood's, T. B., Sons Co., Chambersburg, Pa. 
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Crank 
Shafts 
Repaired 
By The 
Thermit 
Process 


ge Thermit Process repairs broken crank shafts in the quick- 
est and most economical manner. It also welds broken 

gear wheels, locomotive frames, hammer head castings, 
fly wheels, pulleys, wheel centers of locomotives and wrought 
iron and steel sections in general. 


Full information will be found in pamphlet No. 20-A and 
“Reactions”’—the Thermit Quarterly. 


Goldschmidt Thermit Company, 90 West St., New York 


432-436 Folsom St., San Francisco, Cal. 103 Richmond St., W. Toronto, Can. 


FINISHED DIE CASTINGS 


GERMANN BRONZE COMPANY = = ERIE, PA. 


ESPECIALLY ADAPTED 


HACK SAW BLADES 


ARE 


“THE UNIVERSAL” 


Adapted especially for cutting any Metal, Cast Iron, 
Tool Steel Black Pipe, Thin Sheet Metals, Thin 
Tubing, Steel Rails, etc., etc. Tell us what you cut 
and length of blade you use. We’ll send samples just 
* for your work. If you like it, you can come again. 


The West Haven Mfe. Co., New Haven, Conn. 


S7EEL fo 
nake our prices riglit. We ris Ly 
gyindig vo rnake our work rigti. 


7 a REE 


Boston Mass | 
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Pressed Metal Grease Cups 
OIL HOLE COVERS 
PATTERN MAKERS DOWEL PINS 


DOWEL PINS 


in five sizes. 


1910 MODEL 


are equipped with an original and sim- 
ple FEED CHANGE MECHANISM, 
enabling the operator to obtain a va- 
riety of feeds without change of gears. 


They are specially designed for the 
rapid production of accurate Spur 
Gears, but when desired an attach- 
ment for cutting Bevel Gears can be 
furnished. These machines are fully 
able to stand all the strains of pro- 
ducing gears very rapidly without jar 
or chatter, and with smooth teeth of 
the greatest accuracy from the finest 
to the coarsest pitch. 


They are simple, easy to understand, 
easy to operate, and they have innu- 
merable important, exclusive features 
that will appeal to you at once. 


Let us fully inform you NOW— 
write for our descriptive circulars. 


E, J. FLATHER MFG COMPANY 


en eck 


NASHUA, N. H., U.S, A. 


Mr. Machinery Builder: 

Are you taxed to the limit” making 
deliveries according to your promises > 
Yes? Then why will you put up with 
delays in making blue prints which hold 
up work in your whole plant but which 
can be so easily avoided? Leet us tell you 


something of the Buckeye Electric Blue 
Printing Machine and what it can do for 
you in climinating delays and reducing 
costs. 


BUCKEYE ENGINE COMPANY 
Specialty Department Salem, Ohio. 
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Shapers, 


American Tool Wks. Co., Cincinnati, O. 
Cincinnati Shaper Co., Cincinnati, O. 

Flather & Co., Nashua, N. H. 

lather, Mark, Planer Co., Nashua, N. H. 
Fox Mch. Co., Grand Rapids, Mich. 

Gould & Eberhardt, Newark, N. J. 

Hamilton Mch. Tool Co., Hamilton, 0. 

Hendey Mch. Co., Torrington, Conn. 

Kelly, R. A., Co., Xenia, O. 

Lutter & Gies, Milwaukee, Wis. 

Morton Mfg. Co., Muskegon Heights, Mich. 
Newark Gear Cutting Mch. Co., Newark, N. J. 
New Haven Mfg. Co., New Haven, Conn. 
Newton, Mech. Tool Wks., Inc., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 

Potter & Johnston Mch. Co., Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, Conn. 

Rhodes, L. E., Hartford, Conn. 

Rockford Mch. Tool Co., Rockford, Ill. 

Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Smith & Mills, Cincinnati, O. 

Springfield Mch. Tool Co., Springfield, O. 
Steptoe, John, Shaper Co., Cincinnati, O. 
Stockbridge Mch. Co., Worcester, Mass. 
Walcott & Wood Mch. Tool Co., Jackson, Mich. 


Slotting Machines. 


Betts Mch. Co., Wilmington, Del. 

Dill, T. C., Mch. Co., Philadelphia, Pa. 

Newton Mch. Tool Wks., Ine., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 

Sellers, Wm., & Co., Inc., Philadelphia, Pa. 


Special Machinery. 


Blanchard Mch. Co., Boston, Mass. 

Bliss, E. W., Co., Brooklyn, N. Y. 

Elgin Tool Works, Elgin, Ill. 

Hoefer Mfg. Co., Freeport, Ill. 

Newark Gear Cutting Mch. Co., Newark, N. J. 
Niles-Bement-Pond Co., New York. 

Waltham Mch. Wks., Waltham, Mass. 
Waterbury-Farrel Fdry. & Mch. Co., Waterbury. 
Williams, White & Co., Moline, Ill. 

Wilson, W. A., Mch. Co., Rochester, N. Y. 


Speed Changing Devices. 


Evans, G. F., Newton Centre, Mass. 

Moore & White Co., Philadelphia, Pa. 
Reeves Pulley Co., Columbus, Ind. 

Variable Speed Clutch Co.,..Milwaukee, Wis. 


Stamping Sheet Metal. 


Globe Mch. & Stamping Co., Cleveland, O. 


Stamps, Letters and Figures, 


Kautz, Fred C., & Co., Chicago, Ill. 
Schwerdtle Stamp Co., Bridgeport, Conn. 


Steel. 


Boker, Hermann, & Co., New York and Chicago. 
Cammell Laird & Co., New York. 

Columbia Steel Co., Elyria, O. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Heller Bros. Co., Newark, N. J. 

Jessop, Wm., & Sons, Ltd., New York. 

Ward, Edgar T., & Sons, Boston, Maas. 


Steel Castings and Forgings. 


Hay-Budden Mfg. Co., Brooklyn, N. Y. 
Jessop, Wm., & Sons, Ltd., New York. 


Steel Rules, 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Lufkin Rule Co., Saginaw, Mich. 
Starrett, L. S., Co., Athol, Mass. 


Steel Shelving, Racks, Barrels, Tables, eto. 


Lyon Metallic Mfg. Co., Aurora, Ill. 
Terrell’s Equipment Co., Grand Rapids, Mich. 
Van Dorn Iron Wks. Co., Cleveland, O. 


Sub-Press Dies. 


Waltham Mch. Wks., Waltham, Mass. 


Swaging Machines. 


Excelsior Needle Co., Torrington, Conn. 


Taps and Dies. 


Bay State Tap & Die Co., Mansfield, Mass. 
Besly, C. H., & Co., Chicago, Ill. 

Brubaker, W. L., & Bros., Millersburg, Pa. 
Butterfield & Co., Derby Line, Vt. 

Card, S. W., Mfg. Co., Mansfield, Mass. 
Carpenter, J. M., Tap & Die Co., Pawtucket, R.I. 
Cleveland Twist Drill Co., Cleveland, O. 
Geometric Tool Co., New Haven, Conn. 
Hart Mfg. Co., Cleveland, O. 

Jessop, Wm., & Sons, Ltd., New York. 
Lapointe Machine Tool Co., Hudson, Mass. 
Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mch. Co., New Bedford. 
Pratt & Whitney Co., Hartford, Conn. 
Reece, E. F., Co., Greenfield, Mass. 

Reed Mfg. Co., Hrie, Pa. 

Smart, A. J., Mfg. Co., Greenfield, Mass. 
Standard Tool Co., Cleveland, O. 

Toledo Mch. & Tool Co., Toledo, O. 
Walworth Mfg. Co., Boston, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Whitman & Barnes Mfg. Co., Chicago, Il. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Tapping Attachments, 


Beaman & Smith Co., Providence, R. I. 
Cincinnati Bickford Tool Co., Cincinnati, O. 
Modern Tool Co., Erie, Pa. 

Rockford Drilling Mch. Co., Rockford, Ill. 


Tapping Machines, 


Baker Bros., Toledo, O. ° 

Burke Mchy, Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, Conn. 
Saunders’, D., Sons, Yonkers, N. Y. 
Wells, F. E., & Son Co., Greenfield, Mass. 


Thermit. 


Goldschmidt Thermit Co., New York. 


Thread Cutting Machinery. 


Automatic Mech. Co., Bridgeport, Conn. 
Bickford & Washburn, Greenfield, Mass. 
Billings & Spencer Co., Hartford, Conn. 
Fay Mch. Tool Co., Philadelphia, Pa. 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Lathe Mfg. Co., Brighton, Mass. 


Tire Welders and Benders. 


Buffalo Forge Co., Buffalo, N. Y. 
Williams, White & Co., Moline, Ill. 
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Tools, 
Hammacher, Schlemmer & Co., New York. 
Montgomery & Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Walworth Mfg. Co., Boston, Mass. 
Tool Cases, 
Gerstner, H., & Sons, Dayton, O. 
Tool Holders, Lathe and Planer. 
Armstrong Bros. Tool Co., Chicago, III. 
Beaman & Smith Co., Providence, R. I. 
Billings & Spencer Co., Hartford, Conn. 
Krieger Tool & Mfg. Co., Grand Rapids, Wis. 
O. K. Tool Holder Co., Shelton, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Western Tool & Mfg. Co., Springfield, O. 
Tool Racks. 
Lyon Metallic Mfg. Co., Aurora, Ill. 
New Britain Mch. Co., New Britain, Conn. 
Terrell’s Equipment Co., Grand Rapids, Mich. 
Van Dorn Iron Works Co., Cleveland, 0. 
Tracks, Trolley and Overhead. 
Yale & Towne Mfg. Co., New York. 
Transformers, 
Crocker-Wheeler Co., Ampere, N. J. 
Fort Wayne Elec. Works, Fort Wayne, Ind. 
General Electric Co., Schenectady, N. Y. 
Reliance Elect. & Eng. Co., Cleveland, 0. 
Roth Bros. & Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
Transmiss'on Machinery. 
Reeves Pulley Co., Columbus, Ind. 
Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Variable Speed Clutch Co., Milwaukee, Wis. 
Wood’s. T. B., Sons, Chambersburg, Pa. 
Trimmers, Wood. 
Fox Mch. Co., Grand Rapids, Mich. 
Trolleys. 
Yale & Towne Mfg. Co., New York. 
Tube Expanders. 
Watson-Stillman Co., New York. 
Tubing Seamless Steel, 
National Tube Co., Pittsburg, La. 
Standard Welding Co., Cleveland, O. 
Tumbling Barrels, 
Globe Mch. & Stamping Co., Cleveland, 0. 
Turnbuckles, 
Cleveland City Forge & Iron Co., Cleveland, 0. 
Turret Machinery. 
Bullard Mch. Tool Co., Bridgeport, Conn. 
Fay & Scott, Dexter, Me. 
Flather, E. J., Mfg. Co., Nashua, N. Hi. 
Gisholt Mch. Co., Madison, Wis. 
Hendey Mch. Co., Torrington, Conn. 
International Mch. Tool Co., Indianapolis, Ind. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentice. Geo. G., & Co., New Haven, Conn. 
Steinle Turret Mch. Co., Madison, Wis. 
Warner & Swasey Co., Cleveland, O. 
Windsor Mch. Co., Windsor, Vt. 
Universal Joints, 
Baush Mch. Tool Co., Springfield, Mass: 
Boston Gear Wks., Norfolk Downs. Mass. 
Valves, 
National Tube Co., Pittsburg, Pa. 
Walworth Mfg. Co., Boston, Mass. 
Vanadium Alloys. 
American Vanadium Co., Pittsburg, Pa. 
Vises, 
Armstrong Mfg. Co., Bridgeport, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Graham Mfg. Co., Providence, R. I. 
Hopkinson Mch. Wks. Co., Springfield, Mass. 
Merrill Bros., Brooklyn, N. Y. : 
Prentiss Vise Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Skinner Chuck Co., New Britain, Conn. 
Spitzli Mfg. Co., Utica, N. Y. 
Walworth Mfg. Co., Boston, Mass. 
Wells, F. E., & Son Co., Greenfield, Mass. 
Williams, J. H., & Co., Brooklyn, N. Y. 
Williamson Vise Co., Bradford, Pa. 
Wymau & Gordon, Worcester, Mass. 
Welding. 
Davis-Bournonville Co., New York. 
Goldschm'dt Thermit Co., New York. 
Standard Welding Co., Cleveland, O. 
Thomson Electric Welding Co., Lynn, Mass. 
Toledo Electric Welding Co., Toledo, 0. 
Welding Machines, Electric. 
Thomson Electrie Welding Co., Lynn, Mass. 
Toledo Electric Welding Co., Toledo, O. 
Wire-Nail and Washer Mchy. 
Acme Mchy. Co., Cleveland, 0. 
National Mchy. Co.. Tiffin, 0. 


Wood Working Machinery. 
Crescent Mch. Co., Leetonia, Ohio. 
Fox Mch. Co., Grand Rapids, Mich. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Wrenches, 
Armstrong Mfg. Co., Bridgeport, Conn. 
Bemis & Call, H. & T., Co., Springfield, Mass. 
Billings & Spencer Co., Hartford, Conn. 
Carpenter, J. M., Tap & Die Co., Pawtucket, R.I. 
Coes Wrench Co., Worcester, Mass. 
Greene, Tweed Co., New York. 
Trimont Mfg. Co., Roxbury, Mass. 
Walworth Mfg. Co., Boston, Mass. 
Wells, F. ©... & Son Co.. Greenfield. Mass. 
Whitman & Rarnes Mfg. Co., Chicago, Il. 
Williams, J. I7.. & Co.. Brooklyn, N. Y. 


For Alphabetical Index see page 36. 


COMPLETE INDEX TO 


Machinery’s Data Sheets 
SENT ON REQUEST. 
The Industrial Press, New York. 


Don't Waste Time Digging 
Out the Brokien Taps—Use 
the Walton 

Tap Extractor 


This handy little 

tool consists of four 

prongs or fingers of | 

special crucible steel, i Let us 
shaped to fit the flutes ae eam ie 
of the tap. When the Form 59 
break occurs, these 

fingers can be pushed . 

down round the broken piece, the collar 
tightened, tap wrench adjusted on the end 
of the tool and the broken tap removed 


very quickly. 


No heating—No loss of time—No bother 


THE WALTON COMPANY 
HARTFORD, CONN. 


z i 
® Has But 
ONE LEG Weldless Rings Steel Forgings 
— —A 
Th a aie Pay 16 per cent. to 25 per cent. more 
TURE IN ITSELF. blanks can be cut by dies finished 
. from our Forgings. Our steel is made 
GLOBE TUMBLER especially for us and we forge by a 
process that is all our own. 
It has so many points of superiority that we 


won’t attempt to enumerate all. Admits of re AY-B U D D E N M FC. Co. 


perfect action on the barrel’s contents with- 
out stooping. No spilling and picking up— 254 No. Henry St., Brooklyn, N. Y. 
requiring time. Occupies very little floor 
space. Send for ‘‘The Silent Partner’’—that 


famous little magazine of cleverness and Style B. IL bi LE 
our new Tumbler Book. fF 


Address, 
Is our Special Line 
The Globe of Manufacture. 
Machine and SEND XOUR QUNG PRos- 
Stamping LEMS TO US 
W WILL QUOTE ON SPECIAL 
Co. DESIGNS 
: 1 YOU CANNOT FIND WHAT 
974 Hamilton Ave. ; iF YOU WANT 


Cleveland, O. 


: IN OUR CATALOGUE. 
W. M. & GC. F. TUCKER, Hartford, Conn. 


Paorrtc Coast AGENT—C. Ducommun, Los Angeles, Cal. 
FoREIGN AGENTS—Fenwick Freres & Co., Paris, France, 
0. W. Burton, Griffiths & Co., London, Eng. 


The Counters that Count—and Count Right. 
Simple, few parts, no spring. Adaptable for any 
machine, cannot be tampered with, and provide 
an infallible record of the day’s output, which is 
automatically registered. Strong, convenient and 
compact. Ask for Catalogue No. 27, 


THE C. J. ROOT COMPANY, Bristol, Conn. 


~The “Loxon” 


Saves Lamps 


Lock the lamp and 
put the key in your 
pocket. Thisdevice 
is a perfectlamp guard 
and a padlock besides. 


Gorton Engraving Machines 


For engraving metal plates, dies, patterns, 
etc.—relief or sunken—in quick time and 
at smallcost. Write for detatls. 


Send for a Guard on trial 


The Crescent Co. 
314 West Monroe St. 
CHICAGO, ILL. 


Geo. Gorton Machine Co., Racine, Wis. 
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(5 BRONZE rn | 


€4riwe 


A New Plant, Complete Facilities, Central 
Location—All in our Favor. 


Full line of Locomotive and Engine Castings, ‘Journal 
Bearings, Automobile Castings, Brass, Bronze and 
Aluminum Castings, Electric Brass Castings, Babbiuit 
Metals, etc., at short notice and short price—all in 
your favor. 


GRAPHOSE BRONZE 
JOURNAL METAL 


is our new product—scientifically made, develops the 
least friction and heat whnder heavy load and high 
speeds of any bearing metal on the market. Reduces 
the lubrication cost and question and practically cuts 
out.the.<« hot “box”, 


We are ready for business and can handle a big business in a big way. 
Give us an opportunity to prove it. 


CHICAGO BEARING METAL COMPANY 


45th & CENTER AVENUE, CHICAGO, ILL., U.S.A. 


LEA-SIMPLEX COLD METAL SAW 


ASK FOR CATALOGUE AND PRICES. 


Lea Equipment Company, 90 West St., New York City 


Landis Speed and Endurance 


What Customers Say of 
the Landis Die Head 


SPEED.—‘“‘ We had to put a larger pulley on main line 
shaft to increase the speed to what the new Landis 
Die Head will stand over the old Die Head. We 
have increased the speed exactly 50 per cent. The 
head and chasers work beautifully and without least 
trouble. It has surprised us in respect to the ease 
See Landis Booklet with which the work is done.”’ 


for Details ; 
ENDURANCE.—‘“‘We have a set of 
14" dies which have been running 
twelve hours a day, for the last fif- 
teen days. They have not been taken 
out for grinding and still cut perfect 
threads.”’ 


Are you interested in saving money on 
bolt cutting? Landis Bolt Cutters bear 
investigation. ~ 


Landis MachineCo. 


Waynesboro, Pa. 


Marshall & Huschart Machinery Co., Sole Agents for 
Chicago and St. Louis. Schuchardt & Schutte, 34 
Victoria St., Westminster, London, Sole Agents for 
Great Britain, Ireland and British Colonies. Schu- 
chardt & Schutte, 9 Kiangase Road, Shanghai and 
Tokyo, Sole Agents for China and Japan. Adler & 
Eisenschitz, Sole Agents for Italy. 


SHAPERS 


EXCLUSIVELY. 
12 TO 32 INCH STROKE. 


Smith @ Mills Co. 
Cincinnati, Ohio, U. S. A. 


FOREIGN AGENTS: C. W. Burton, Griffiths & 
Co., London. G.& F. Limbourg Freres, Brus- 
sels. Van Rietschoten & Houwens, Rotterdam. 
Glaenzer, Perreaud & Thomine, Paris. Stussi 
& Zweifel, Milan. 


Sames’ PocKet-Book of 
Mechanical Engineering 


The most useful reference manual published on the 
subject, because it is up-to-date and is years in ad- 


vance of any similar compilation. _No mechanical aes 
neer, designer or draftsman should be without it, d 
edition, morocco, $2.00, postpaid. Write for circular. 


Cc. M. SAMES 
542 Bramhall Ave., Jersey City, N. J. 


DISK GRINDERS | 


If in the market, our circular and 
prices WILL interest you. 


Hoysradt & Case, Kingston, N.Y. 


Vertical Key Seaters 


Broaching 
Machines 


Lapointe Machine Tool Co. 


Hudson, Mass. 


DONT SCRAP YOUR CASTINGS 


Most defective castings—Those with cracks, 
blow holes etc.—can be permanently re- 
paired with NATIONAL IRON FILLER 
CEMENT. Get a free sample and circular 
109-P telling all about its uses. 


THE S. OBERMAYER COMPANY 
Cincinnati Chicago Pittsburgh ‘fe 


CASTINGS 


Immediate Delivery. 


Light Gray Iron Castings 
1 Ib. to 1000 lbs. 


Modern Foundry — Superior 
Facilities—Best Workmanship. 


THE HOPSON @ CHAPIN CO. 


NEW LONDON, CONN. 


To Prevent Exposed Iron Rusting. 


To prevent iron which is exposed to moist- 


ure from rusting, paint over with a coat of 
Portland liquidcement. Thisis very satisfac- 
tory for posts which are set in the ground. 


—From MACHINERY'S popular booklet ‘'150 Shap Re- 
ceipts and Formulas."' Write for descriptive pamphiet. 
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{HE 
STANDARD TOOL (0's 


“Improved” 
Drill Chucks 


Made in Five Sizes. Capacity %", 

The face plate strenghtens the body of the chuck and 
prevents using larger tools than the right capacity. It 
has no projecting jaws to catch in the clothing or tear 
the hands. The jaws and screw are made of tool 
steel carefully tempered and are of ample size to re- 
Sisteithe™ strain. The hole in themhubsisosmade “tos fit 
a taper arbor but it can be threaded to a special tem- 


plet at a small cost. 


Strong Durable Practical 


OFFICE and FACTORY: EASTERN SALESROOM: 


Cleveland, Ohio, U. S. A. 94 Keade St., New York 


London, C. W. Burton, Griffiths & Co. Burton, Fils, Paris. ‘of @) J. Lambercier and Cie, Geneve. Nienstaedt & Co., Copenhagen. 
F. W. Horne, Yokohama, Japan. Honore Demoor & Co., Bruxelles. 
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Chandler’ Planers 


<8 teen Planet 
ONS — 


| THESE CATALOGUES 


represent the principal Machine Tool 
Manufacturers for whom we: are. ex- 
clusive Eastern Agents. We carry the 
foremost line of metal working tools | 
and can insure prompt delivery. We. ‘* 
are equipped to furnish expert advice 

on machine tool subjects. 


Demonstrating Dept. at New York Office. 


The Prentiss Tool & Supply Co. a 


115 Liberty St., New York, U.S. A. a 
Boston, Mass. SCRANTON, Pa. SYRACUSE BUFFALO ip 
145 Oliver St. 720 Prescott Ave. 520 University Block 607 D. S. Morgan Bldg. & 


BORING MACHINE 


ATI BICK 
r OISCINNA TS Opie, ge COMPANY 
USA 


Sahel Sas, 


oe 
Mate by pn 


POH NERS IS 
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No. 1 Spindle and Axle Boring Machine. 


90" per hour or 1%" per minute 


in 55 to 6O point carbon crucible spindle steel, 
diameter of hole I 5-16". 


is ak a Tee Or ee = : 344 - 
I 
aoe 


Speeds of this nature are maintained on all classes of spindle boring. 
One) man can run a dozen such machines; or better, he can do 
entirely different work and only devote Io per cent. of his time to 
this machine. 


IMPLICITY (in design) 
IMPLICITY (in operation) 
MALL COST (of operation ) 
PEED (in output) 


CIRGULA Le Noggrne: 


The Springfield Machine Tool Co. 


631 Southern Avenue, SPRINGFIELD, OHIO, U.S. A. 


Agents for Germany, Ludw. Loewe & Co., Berlin. Agents for Italy, Stussi & Zweifel, Milan. 
McDowell, Stocker & Co., and The E. L. Essley Machinery Co., Agents for Chicago, II. 
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POTTER & JOHNSTON 
MANUFACTURING AUTOMATICS 


Cut below shows a Battery of Thirty-one (31) Automatics installed in 
one of the leading automobile shops. This is nothing extraordinary, 
however, as some shops are using as many as fifty machines, others 
seventy-five machines. 


inches and up to to inches long—either cast iron, steel, bronze, or 
forgings— POTTER & JOHNSTON; MANUFACTURING 


AUTOMATICS can be employed to advantage. 


For all duplicate work ranging in diameter from 2 inches up to 20 
| 
| 


One Attendant Operates from Two to Six Automatics. 


“The proof of the pudding is in the eating of it.” Send us samples or drawings of 
your work and we will cheerfully show you what the Manufacturing Automatics will do. 


POTTER & JOHNSTON, Pawtucket, R. 1, U. S. A. 


OFFICES AND REPRESENTATIVES—Office for Great Britain and France: 78 Avenue de la Grande Armee, Paris, J. Ryan, Manager, New 
York Office: Fulton Bldg., 50 Church St., Walter H. Foster, Manager. Cleveland Office: Modern Machinery and Engineering Co., 309 Scho- 
field Bldg. Milwaukee Office: 794 National Avenue, Chas. H. Shaw, Manager. 

FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester and Newcastle-on-Tyne, England, and Glasgow, 
Scotland. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Barcelona, Bilbao. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. 
Petersburg, Copenhagen, Budapest. 
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Did You Ever Hear 


of a man buying a chucking lathe without a friction head? 


Do you realize the importance of a similar construction on 
your millers? 


LeBlond Millers are fitted with double friction back gears 
which are always ready for instantaneous engagement. 


You don’t have to go behind the machine and slide over a 
pair of gears using a hammer or pinch bar for the job 
when the key is jammed. 


The. back gear lever is on the operating side in easy reach 
of the operator, and a simple stroke of the lever engages or 
disengages the back gears. 


The frictions are large in diameter and mounted on the quill 
shaft, where they have light duty to perform. 


They automatically compensate for wear, pull the heaviest cuts, 
and will last a life time. 


This is only one of the many cost reducing features on 


our millers. 


If you want to re- 
duce your milling 
cost it will pay you 
to investigate our line. 


The R. RK. 
LeBlond 
Machine 


Tool Co. 


Cincinnati, Ohio 


DOMESTIC AGENTS —Niles - Bement - Pond 
Birmingham, Beste y Cae Dr New York, 
Philadelphice Pittsbur, M. Pattison Sup iy 
Co., Cleveland, Ohio ; Tuc Os ood, Buffalo; 
Satterlee Co., Minneapol is; R. Colcord’ Mchy. 
S0:, Sts Louis; C. C. Wormer Mchy. Co., Detroit; 
Caldwell Bros Co., Seattle, Wash. ; Portland Mchy. 
Co., Portland, Ore.; Hendrie & Bolthoff Manufac- 
turing and Supply’ Co., Denver, Col.; Eccles & 
Smith Co., San ancisco ; Smith Booth- Usher Co., 
Los Angeles, Calif. 
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“HAMILTON” 


Lathes, Planers, Shapers, Upright and Radial Drills — 


MODERN IN DESIGN, 
ACCURATELY CONSTRUCTED, 
LIBERALLY PROPORTIONED. 


We are always glad to 
answer inquiries. 


ef 


The Hamilton Machine Tool Co. - Hamilton, Ohio 


‘CLEVELAND STORE: 719 St. Ciair Ave., N. E.,; Don M. Osborne, Manager PHILADELPHIA STORE: 48-50 N. Sixth St., E. L. Fraser, Manager 
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Cold Saw Cutting-off Machines for 


MACHINERY 


NEWTON 


(REGISTERED TRADE MARK) 


Horizontal Milling Machines 


Forges, Steel Foundries and Structural Shops Floor Boring Machines 


Duplex Rod Boring Machines 
I Bar Boring Machines 


Rail Drills 


Rail Ending 
Machines 


Die Sinking 
Machines 


Heavy Spur 
Gear Cutting 
Machines 


Worm Wheel 
Hobbing 
Machines 


Portable, Boring, Milling, Drilling, 
Rotary Planing and Slotting Machines 


Bolt Threading 
Machines 


Axle Keyseat 
Milling 


Machines 


Steel Foundry 
Shaping 
Machines 


Rotary Planer 
Tool Grinders 


Crank Planing 
Machines 


15" Crank Slotting Machine 


The above Illustration of the 15" Stroke Slotting Machine shows the standard 
design for all sizes 15" to 24" inclusive. Attention is called to the massive con- 
struction of the frame, saddles and cutter, the proportionately wide bearing 
surfaces; the taper shoe for obtaining side adjustment to the cutter-bar; the 
plate-gear trunion, cast integral with the frame; and the position of operating lever, 
which are all located on and travel with the cross saddle. 


Newton Machine Tool Works, Inc. 


Philadelphia, U.S. A. 


ForEIGN REPRESENTATIVES—Berlin, Heinrich Dreyer. Vienna, Rudolph Salzer. Italy, Spain, Switzerland, Belgium and France, Fenwick Freres & Co., Paris, France. 
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The Pre-eminence of the 
‘Cleveland is Indisputable 


Their range is not confined to any one 
class of work, versatility being a strong 
point, but on worms, screws and small 
parts from the bar, they outclass all 


Ady. Index pages 36-49 


competitors. Efficiency and economy go hand in hand with the Cleve- 
land. One of the biggest manufacturers of screws, machine parts, etc., 
in the country has considerably more than a hundred Automatics in the 
plant, not only turning out the most satisfactory work, but with contin- 


uous running 


g, in a year’s time the repair account did not show 


$10.00 


outlay. Compare this with the record of the average machine—and 
then look over our Red Catalogue—yours for the asking. 


A Few 


Examples of 
“Cleveland” 


Ly 
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Piece 489—output 22 per hour 
Piece 490—output 35 per hour 
Piece 491—output 12 per hour 
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Piece 492—output 8 per hour 
Piece 493—output 5 per hour 
Piece 494—output 3 per hour 


Work 


Cold 
Rolled 
Steel 
Worms 


Output 
on 
each 
piece 
as 
follows 


Send us samples or drawings, we will send you complete specifications, cost of machines, tools, etc. 


Capacities 1" to 63%". 


Operating Expense One Mill a Minute. 


Your 


overhead charges added to this will give you the exact cost per piece. 


Cleveland Automatic Machine Co., Cleveland, 0., U.S.A 


Eastern Representative—J. B. Anderson, 2450 No. 30th St., Philadelphia. Western Representative—Herbert E. 


Nunn, 562 Washington Boulevard, Chica, 
Birmingham, New-castle-on-Tyne and 
Stockholm, Copenhagen and Budapest. Al 


Alf 


Tr 


. Foreign Representatives—Chas. Churchill & Co., London, Manchester, \ 


ow. Messrs. Schuchardt & Schutte, Vienna, Berlin, St. Petersburg, 


ed H. Schutte, Cologne, Brussels, Liege, Paris, Milano and Bilbao. 
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The National Interchangeable Case Die > 
A Die in which Chasers interchange from case to case and 
always insure perfect thread cutting. The Chaser re- 
quires minimum cutting steel, hence first cost is low. The 


cutting face is wide and permits more resharpenings than 
can be secured from the ordinary Die, 


N a terse, interesting eight-page booklet we have set forth the 
good features of a Bolt Cutter Die that for 4 years has 
undergone crucial tests in Railroad and industrial shops—com- 

parative tests, under all conditions against all kinds of Threading 
Dies and Equipment. 


q The verdict, in substance, of the threading expert today is that the 


NATIONAL INTERCHANGEABLE CASE DIE 


is better by 50 PER CENT. than any Threading Die offering. 
Better by 50 PER CENT. in economy of maintenance, productive 
capacity, and all around threading ability. Features that are all 
important to Bolt Cutter users. 


q We are distributing the booklet to Bolt Cutter users, operators, 
and to the man who appreciates modern practice in thread cutting, 
considered from economy’s view-point. 


@ The booklet tells in facts and figures the strong features that 
lend to make this the present-day economical Bolt Cutter Die. 


@ A copy, if youll address Dept. “E.” 


jb — THE NATIONAL fiy.tand Forging Reuiemont 
[\Jationa CHiN (0 M ACHINERY CO. for Railroad and Industrial 


demands. 


TIFFIN, OHIO, U.S.A. Also Wire Nail Machinery. 


TIFFIN, OH1O,U.S.A. 
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“BLUE CHIP” TARS 


.UNDER ACTUAL TEST 


Taps made from “Blue Chip” Steel give from eight to ten 
times more service than the same tools made from carbon steel. 


Wearing qualities like this mean a big saving in the tap bills; and added to 
that is an efficiency, a fine cutting edge, a dependability that is not equaled 
by any other steel. Uniformity is another advantage—‘“ Blue Chip” does 


not shrink in hardening, so there is no danger of the tap losing shape. 


The particular adaptability of ‘Blue Chip” for fine cutting tools of all kinds 

makes this brand a ‘‘ Leader”, but we manufacture a full line of other alloy 

steels which are highly recommended. Our “A. W.” steel, for instance, is 

largely used for Dies, Balls, Bearings, etc.—the non-sinkable qualities ‘te 
being especially valuable for small die work. The ‘‘H. S.” steel, too, is a fe 
small tool steel with a considerable fuilowing and special advantages. 


Ask us your steel questions—we are experts on the subject and are glad 
to give you the benefit of our experience. | 


FIRTH-STERLING STEEL COMPANY 


McKeesport, Pa. New York Boston Philadelphia Chicago San Francisco 
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Cut your old Boring Mill Time in Two 


Colburn New Model Boring Mills are built strictly for business.. Remarkable 
for stiffness, simplicity and convenience, without complications of any kind, 
they are equipped with special Colburn features which assure faster and better 
work at lower cost. Full line of sizes—30” to 72” swing—covering the 


widest range of work. Ask for details. 


Colburn Machine Tool Co., Franklin, Pa. 


AGENTS—Prentiss Tool and Supply Co.. New York, Boston, Buffaloand Syracuse. Brown & Zortman Machinery Co., Pittsburgh. Strong, 
Carlisle & Hammond Co., Cleveland and Detroit. The E. L. Essley Machinery Co., Chicago and Milwaukee. Vonnegut Hardware Co., 
Indianapolis. J. W. Wright & Co., St. Louis. Northern Machinery Co., Minneapolis. Hendrie & Bolthoff Mfg. & Supply Co., Denver. 
Henshaw, Bulkley & Co., San Francisco and Los Angeles. Zimmerman-Wells-Brown Co., Portland, Oregon. Salt Lake Hardware Co., 


Salt Lake City. J. P. Kemp, Baltimore. 
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ELECTRIC WELDING 


is one of the present day advan- 
tages that should make us rejoice 
we are present day humans. 


Almost every kind 
of manufacturing in 
metal requires some 
welding. An Elec- 
tric Weld is about 
as different from the 
old-time blacksmith’s 
weld as sunlight from 
moonlight. It’s the 
difference between 
doing the work slow- 
ly, laboriously, and 
with more or less— 


The No. 3 Electric Welder 


usually less—accur- 
acy in result; and 
placing the pieces to 
be joined between 
the clamping jaws of 
an electric welding 
machine, touching a 
switch, moving a lev- 
er, and taking out the 
bar, ring or whatever 
the work may be, per- 
fectly welded, true to 
a hair’s breadth. 


is a general purpose machine with a hundred and one uses in 
the ordinary manufacturing plant. It has capacity for weld- 
ing iron or steel, any shape up to 3-4" round or its equivalent 
in cross section, and will complete the job in from 5 to 10 
seconds. No need to prepare the stock, no welding com- 
pound required, no trouble of any kind. The copper jaws are 
clamped on the work by the pressure of the foot upon the 


_treadle—a touch on the thumb latch on the right-hand lever 


closes the switch and the work has begun. An incredibly 
short time brings the parts to welding heat, when a little pull 
on the lever forces the ends together and the weld is made. 


Easy, isn’t it? Better still, it’s a good job and a cheap job. 
A boy with an Electric Welder can weld hundreds of pieces a 
day. It’s always ready for use—no getting ready —no heating 
up—and when the machine is not working there is no expense 
going on—Turn off the switch and the expense is turned off. 


The Toledo Electric Welding Company 


TOLEDO, OHIO, U. S. A. 


We build machines for almost any kind of work that is weldable, and can give you an esti- 
mate on your welding, if you'll send us a little data. 


Write us anyway and get a booklet. 


bs 
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MULTIPLE 
SPINDLE 
DRILLS 


Our No. 1, 2 and 3 drills are rapid 
producers of duplicate parts. 


No. 4 machine drills 18 holes %” 
diam. Layout 16” x 20”, 


~ No. 5 machine drills 13 holes 7%” 
diam. Layout 16sex 300 


No. 2, 3,4, and 5 machines full geared 
driven spindles and feed. 


No. 1 Drill. 
Write for Catalog. 


MACHINE COMPANY 


16002 Front Street 
GRAND RAPIDS, MICH., U.S.A. 


No. 2 Drill. 


The Wide Range of Work 


For which our wide Overhang Ball Bearing 
Drilling Machine has capacity is quite with- 
out equal. Anything that could be drilled on 
the older machines is easily handled on the 
wide range and a vast amount of work that 
formerly could not be touched. 


The enormous advantage of the greater over- 
hang, and the correspondingly larger.table, is 
obvious to every manufacturer. The new ar- 
rangement permits jig work of various de- 
scriptions to be handled, large parts drilled— 
greater capacity in every way, and the price 
of the machine is nearly the same. 


Write us for full particulars. We can increase » | Bia 
your drilling output 200 to 400 per cent aff | Overhang 
with our Drilling Machines and drill a wider =: i ~~ Sensitive 
range of work in the bargain. iin ¢ Drilling 
= Machine 


Oeauate wanders ©6§6Overhang, 


The Henry & Wright Mfg. Company 


HARTFORD, CONN. 
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For Heavy Continuous Work on Steel or Cast Iron. 


Bement 
Shapers 


have the: “back bone to 
stand up under the strain 
of the best high power 
steel tools. 


The powerful drive on the 
belt driven machines con- 
sists of a driving train of 
only one spur gear and 


pinion, both cut with a ss 078 

special cutter to eliminate ; . 

b k ] h 26=in. Bement Single Traveling Head Shaping Machine. 
ac as 


Three sizes. One or two traveling heads. Belt or motor drive. 


Write for Catalog “Shapers.” 


Convertible from Belt to Motor Drive at Any Time 


66-in. Traverse Fe) | 45<-in. Spindle The 

= Bement 

Hori 

zontal Boring 

and Drilling 
Machine 


Six automatic reversible feeds for boring and drilling. Rapid hand adjustment. 
Sixteen speeds. Main table operated by power. 


1504 


Write for Catalog ‘‘Florizontal Boring Machtnes.” 


‘Niles Electric = - NILES - BEMENT- 


Traveling Cranes 111 BROADWAY, NEW YORK, U.S. A. 


SALES OFFICES—Boston, Oliver Bldg. Chicago, Commercial National Bank Bldg. Pittsburgh, Frick Bldg. St. Louis, 516 No. Third St. Philadelphia, 21st 
St. John, Toronto, Calgary, Winnipeg and Vancouver, Agents for California, Nevada and 
St., Los Angeles, Cal. Italy, ia) Ercole Vaghi, Milan. Germany, F. 
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ad 


ae For Exact Drilling 
| \ . From Centre to Centre of Holes 


Niles Multiple 


wae) ey 
ocr f ae Drilling Machines 
Built with 2 to 8 spindles or 


a) : 
( "Sp 
more to meet requirements. 


| Each drill head has independent 
, “ay adjustments, and drive and feed 
oa. woans clutches. 


S ruliton Onio 


if 
ey 


ee 


Illustration showsa Niles 6-Spindle 
Drill with compound movement of 
table and power elevating 
gears. Maximum diam- 
eter of drills, all working, 


1% in. 


Write for tllustrated Circulars. 


Do Not Reset Difficult Settings 


For each operation—use the 


Niles Horizontal 
Boring, Drilling and 
Milling Machine 


Work once set up can’ be drilled, 
bored, tapped and have milled numerous 
small surfaces that are 
scattered over a _ wide 
area, either outside or in- 
side, without disturbing 
. the setting. 


Machine _ illustrated is : : 
especially valuable for > epee” NILES. 
machining printing press S toma me, rockon on 
frames and work of a " = 


similar character. 


Write for illustrated 


Circulars. Hcrizontal Boring, Drilling and Milling Machine. 


- O N D G O M Pp A N Y Bement Hammers, 


- LONDON, 25} VICTORIA ST., Ss. w. Hydraulic Machinery 


and Callowhill Sts Birmingham, Ala., Brown-Marx Bldg. Detroit, Mich., Majestic Bldg. Agents for Canada, The Canadian Fairbanks Co., Ltd.. Montreal, 
| izona, Harron, Rickard & McCone, 461 Market St., San Francisco, and 164-168 N. Los Angeles 
Kretschmer & Co., Frankfort,a/M. Japan, F. W. Horne, 70-C Yokohama. 
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INSTANTANEOUS 


VARIABLE SPEED 


PLANER 


INDEPENDENT GEARING 


FOR 


The B. & S. NEW 
4 TRIMMER MILLER 


—_ For milling irregular outlines, 
J and necessary draft or clear- 
ance of trimming press dies; 
also adapted for milling dies 
for all classes of press work. 
The inverted spindle holding 
the cutter simplifies the opera- 
tion. The spindle is of special 
design; cutters are easily ad- 
justed and removed. 


ING 
Send for detailed description. DRIVING AND REVERS 


The Billings & Spencer Co. 


HARTFORD, CONN. 


THE KNECHT PLANER CO. 
CINCINNATI, 0. 


“PEERLESS” High Speed 
Expansion Shell REAMERS 


ARE IN A CLASS BY THEMSELVES ——. 


HEY are tougher and will outlive any make of solid 

high speed reamer; the expanding feature more than 

doubles their usefulness; yet they actually Cost Less than 
the common kind. 


““earacos . The €aeeane Twist Drill Co., “~"=* 2o2%co 
COES WRENCHES finer te Machin aa 


of all kinds designed and built. Inventions 


Steel Always Reliable perfected. Builders of Variable Speed Iron 


Planers. Correspondence Solicited. 
ENGINEERS AND MACHINISTS. 
Ghe W. A. Wilson Machine Co, 
ROCHESTER, NEW YORK. 


pe TT | AUTOMATIC 


cons WRENCH CPi. temein "| BOARD LIED 


Or, J. H. Graham & Co., J. C. McCarty & Co., New York. 


Millions of Rivets-- Forging 


e ‘ 
Direct 
Dies but not a single Flaw 
Vertical ammers 
Motor One of our customers writes: *** “For the J 
Drive peining of rivets where it is absolutely essential that they —Nitaelag 


shall not be up-set even to the slightest degree, I do not 
know of any machine that does the work as satisfactorily 
as the Grant. I think we have not had a single case of tight 
rivetin all the millions we have made with your machine.” 


The Grant 
RivetSpinning Machine 


Trimming 
Presses 


spins a perfect head on any rivet nat Setar ot 
in one second, is noiseless, pro- 
duces work that is uniform, accu- Waterbury Farrel 
rate and dependable, and has ° 
capacity up to 34” rivets. Foundry @ Machine Co. 
Waterbury, Conn., U.S.A. 
The Grant Mig. and Machine Co. Cleveland, Ohio Office, 1012 Williamson Building. 


80 Silliman Ave., BRIDGEPORT, CONN. Philadelphia, Pa. Office, Real Estate Trust Building. 
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A Highly 
Efficient 
Drive 

for the 
Cam Shaft 
of Gas 
Engines 


is Essential 


The spiral gears shown in the illustration above are designed 
especially for use on gas engines and were made in our gear cut- 
ting department, which is equipped to cut them automatically. 
We can therefore quickly fill all orders for these gears. They 
are designed to give maximum efficiency in this part of an en- 
gine and are accurately cut to insure smooth running qualities. 


We can cut all styles and sizes of spiral gears automatically up 
to 38" in diameter, 14 diametral pitch in cast iron, 2 diametral 
pitch in steel. Send us specifications, drawings or samples 
of work and we shall be glad to submit cost estimates on cut- 
ting alone or making the gears complete. 


Tf you use gears, our gear catalogue will be valuable. 
Write today for a copy. 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, RHODE ISLAND, U. S. A. 
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BROWN ENGINEERING Co., 123 Norih 3rd St., Reading, Pa. Cir- 
cular of the Brown ring oiling loose pulley bushing, which can be 
made to fit loose pulleys of iron, steel. wood or paper. It is claimed 
to be very economical of oil, requiring only about one-quarter as 
much ag the ordinary loose pulley or clutch, 


W. D. ALLEN MrFe. Co. 151 Lake St., Chicago, Ill. Circular No, 164 
of brass and iron oil and grease cups. The Gibbs automatic, Peer- 
less, Columbia, Czar, and Western grease cups are listed; and plain 
brass, Pease’s oil cups, Westport crankpin oil cups, Bowe’s crankpin 
and shaft oiler, Yankee hinged lid oil cup, etc. 


GHNERAL ELecrric Co., Schenectady, N. Y. Bulletin No. 4707 en- 
titled “Gasoline Blectric Plants for Lighting and Power,” describing 
gasoline engine and generator sets of 2 to 25 kilowatts capacity, 
suitable for country houses, stores, small shops, and wherever small 
independent electric generating sets are desirable. 


Cryppe & Co., Park Ave. and 63d St., New York. Circular illus- 
trating and describing the Ronson wrench for automobile and general 
use. The wrench consists of four thin open-end wrenches held to- 
gether by a bolt and wing nut, the combination being so arranged 
that all the wrenches may be used without interference. 


WwmSTHRN ELectric Co., 463 West St., New York. Booklet in 
post-card form giving the reasons for using the No. 1317 type mag- 
neto telephone sets designed for farms, store, and factory use. The 
construction has been very carefully aesigned to eliminate weak 
features, provide a strong magneto and durability throughout. 


Houtzpr-CaBot EuLpcrric Co., Brookline, Mass. Circular illus- 
trating Holtzer-Cabot motors, generators and applications. These 
motors are built in small sizes, 1/15. to 3 horsepower. ‘The applica- 
tions illustrated include alternating- and direct-current universal drills 


(see MACHINERY, December, 1909) back-geared motors, motor gen- 
erators, etc. 


Goutp & HBERHARDT, Newark, N. J. Folder of high-duty “D. T. Q.” 
(double triple quick) shapers illustrating the construction of the 
back-geared and single-geared types. The 14-inch shaper makes from 
10 to 180 strokes per minute; 16-inch, 7 to 120 strokes per minute; 
20-inch, 6 to 110 strokes per minute; and %#4-inch, 6 to 100 strokes 
per minute. This indicates the wide range of speeds available. 


AMERICAN Bripep Co., 80 Church St., New York. Diary and cal- 
endar for 1910 containing data on beams, standard framing, angles, 
weights of angles, Z-bars, round and square bars, standard upsets, 
standard clevises, sleeve nuts, etc. In addition there is general infor- 
mation on_ domestic postage, weather bureau signals, value of foreign 
coins in United States money, weights and measures, interest laws, 
brief business laws, etc. 


AMERICAN ENGINE Co., Bound Brook, N. J. Pamphlet reprint from 
the Hlectrical World, entitled “Arrangement of Cylinders to Produce 
Uniform Torque,’”’ being the discussion of the angle compound steam 
engine lately developed by the company. The turning moment with 
the cylinders arranged at an angle of 90 degrees and connected to the 
same crank pin approximates a straight line curve, being remarkable 
for uniformity of torque. 


INTERNATIONAL E\NGINEHRING Co., 1779 Broadway, New York. 
Catalogue of RBF radial ball bearings for lineshafts, automobiles 
and all purposes where anti-friction bearings are desired; also RBF 
thrust ball bearings for propeller shafts, step bearings. automobile 
wheels, steering pivots, etc. The introductory article on ball bearings 
with special reference to RBF bearings containing useful data will 
be appreciated by users of ball bearings in general. 


BROWN HOoIsTING MACHINERY Co., Cleveland, Ohio. Pamphlet on 
“Ferroinclave,” a reinforcement for roofs, floors, partitions sidewalks, 
stairs, coal-bins, tanks, etc. Ferroinclave reinforcement is sheet steel 
crimped by special machinery into dovetail sections, which make the 
application of cement on both sides easy and secure. The pamphlet 
is illustrated with many views, interior and exterior, showing roofs, 
walls, stairways, etc., that were built with the reinforcement. 


GATCHHL & MANNING, Philadelphia, Pa. Circular entitled ‘The 
Blue print, the Artist, and the Halftone,” advertising the company’s 
activities in the direction of producing perspective wash drawings of 
machinery trom blueprints. This method of producing illustrations 
is recommended when it is desirable to issue advertising literature 
simultaneously with the first machine. The manufacturer does not 
have to wait until he can photograph the completed machine before 
making his halftones. 


J. E. Hoprpen & Sons, 75-79 Main St., Belleville, N. J. Catalogue 
of Hoppen grindstones made for foot-power and shaft driving with 
or without loose pulleys; also Hoppen steel grindstone arbors, self- 
oiling journal boxes, grindstone truing device and adjustable shaft 
hanger. A strong claim is made for grindstones, their abrasive power 
when correctly applied being second to none, the emery wheel not 
excepted. The peripheral speed at which grindstones shculd run is 
recommended at 1,600 to 1,800 feet per minute. 


K®5UFFEL & ESsEeR Co., Hoboken, N. J. Pocket calendar for 1910 ana 
the solar ephemeris for 1910. The pocket calendar is on a _celluloia 
ecard with rounded corners convenient for carrying. The sola: 
ephemeris (tables used by surveyors, mariners, explorers, etc.) gives 
the sun’s apparent declination, difference for one hour, the sun’s 
semi-diameter, time to be added or subtracted from apparent time, 
for each day of the year; also tables of mean refraction correction 
and sun’s parallax in altitude. Sent free on application. 


JOSEPH DIXON CRUCIBLE Co., Jersey City, N. J. Booklet entitled 
“Graphite as a Lubricant,” being a treatise on the theory and prac- 
tice of graphite lubrication, eleventh edition. It describes the require- 
ments of a lubricant, the advantages of flake graphite, and the use 
of graphite lubrication. A portion of the book is devoted to the scien- 
tific investigations of graphite made by Prof. W. F. M. Goss while 
Dean of the.College of Engineering, Purdue University. The treatise 
will be interesting and useful to the users of machinery who are not 
satisfied with their present means of lubrication. 


Norton Co., Worcester, Mass. Catalogue of grinding prcducts com- 
prising alundum, grinding wheels, grinding machinery, glass cutting 
wheels, India oil-stones, razor hones, scythe stones, rubbing and sharp- 
ening stones, etc. The catalogue contains a treatise on alundum and 
illustrates departments in the factory showing the process of the 
manufacture of alundum wheels. A large variety of wheel shapes are 
listed with diagrams showing dimensions, these being grouped accord- 
ing to class or use, making the selection of wheels convenient. The 
catalogue is one of the highest grade trade publications that comes 
to our desk. 

I. SHONBERG, 3863 Hudson Ave., Brooklyn, New York. Booklet on 
metals giving successful formulas for toning linotype, stereotype, 
compositype, and monotype metals, linotype formulas for newspaper, 
book and job work, compositype formulas, electrotype, monotype, 
stereotype formulas. Six formulas for babbitt metals for various pur- 
poses are included, also die casting alloys and the constituents of 
britannia, bronze, German silver, ete. The compiser is the maker of 
Shonberg’s Diamond S. M. N. metal used on bearings in automobiles, 
wood pulp machinery, paper mill machinery, steamships, locomotives, 
dynamos, etc. 

GARVIN MACHINE Co., Spring and Varick Sts., New York. Cata- 
logue G, illustrating and describing spring coiling machines in four 
sizes, cutter and surface grinders, screw slotting machines, milling 
machine attachments comprising dividing heads, indexing circles, 
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multiple spindle index centers, automatic index eS machine, 
slide rests, arbors, vertical milling attachment, cam cutting attach- 
ment, vertical spindle attachment, milling cutters, worm milling at- 
tachment, oval or elliptical chuck, box tools, knurling tools, auto- 
matic turrets, friction pulleys, countershafts, hand and speed lathes. 
Directions for spiral setting on the Garvin universal milling machine 
and other useful information and tables are included. 


B. F. Srurtpvanr Co., Hyde Park, Mass. Catalogue No. 150 of 


Sturtevant fuel economizers and air heaters. The working prin- 
ciple is described, and figures indicating savings effected are given. 
The Sturtevant high-pressure type economizer is described. In this 


type, all joints are metal-to-metal and will stand a pressure up to 
800 pounds per square inch. It has the Sturtevant scraper mechan- 
ism in which the scraper cannot stick or bind, thus eliminating one 
of the troubles experienced with the earlier types of cconomizers. 
Tables of sizes are included, also tables of saving of fuels, properties 
of saturated steam, percentage of savings per degree increase in 
feed water, percentage of savings effected by heating feed water from 
initial to final temperature, etc. 


Barpons & Oxiver, Cleveland, Ohio. Catalugue of turret machinery 
comprising turret lathes with oil nan and oil pump for bar forging 
and casting work; turret lathes without oil par, mounted on legs for 
brass and other materials not requiring the use of a lubricant; parts 
and attachments for turret lathes; tools for turret lathes, ete. e 
catalogue has been prepared with much care and is subdivided into 
parts. Part V comprises illustrations and names of machine parts. 
Part VI is given up to reference tables comprising speeds of ma- 
chines, standard gear tooth parts, tapers per foot and corresponding 
angles, comparison of threads, machine screw dimensions, wire gages, 
worms and worm gearing, weights and measures, ete. Users of turret 
machinery will find this catalogue of general interest and value. 


H. W. JoHNns:Manvittn Co.,; 100 William St., New York. Folder 
advertising Johns-Manville asbesto sponge felted sectional pipe cover- 
ing for high pressure and superheated steam pipes; asbesto fire felt 
sectional pipe coverings for the same purpose, magnesia sectional 
pipe coverings; “asbestocel” sponge pipe covers for medium and low 
pressure steam and hot water. It is claimed that there is a great 
difference in the efficiency of pipe coverings. A plant is illustrated 
which, when the pipes were equipped with “ordinary” pipe covering, 
used five cars of coal per month. The pipes in the same plant were 
afterwards covered with asbesto sponge felted coverings and the coal 
consumed was reduced to four cars per month. How much of the savin. 
was due to other improvements in equipment and management is no 
recorded. 


DAvis-BOURNONVILLE Co., 97 West St., New York, | List of recent 
interesting operations performed with the company’s oxy-acetylene 
welding and cutting torch as follows: Welding galvanized iron tank 
instead of riveting; welding Fenestra steel window sash, formerly 
brazed; welding broken strands of expanded metal used in concrete 
reinforcements (The strands of metal frequently break when the 
sheets are expanded after perforation, and it is customary when five 
or six breaks occur to scrap the sheet; these broken strands are 
now welded at the rate of thirty per hour) ; welding bed plate of a 
six-inch cylinder gas engine; cutting off sink heads of steel castings, 
2% by 4 inches, in forty seconds; quick repairs to Hawley down 
draft boiler headers; welding a cracked locumotive bell; repairing a 
large Corliss engine (broken cast-iron arms were welded, about 8 
inches wide by 3 inches thick). ‘The factory driven by the engine 
employed 600 men. The repair was quickly made and but little time 
was lost. 


WustINcHousn Eircraic & Mra. Co., Pittsburg, Pa. Westinghouse 
Diary for 1910. This diary has been issued annually for the past 
six years and new matter is introduced into each edition, the general 
character of which pertains to electrical generators, transmission of 
power, electric lighting, ete. It contains much valuable data and 
the size, 23, by 5% inches, makes it convenient to carry in the 
pocket. The following is a partial list of contents: Westinghouse 
air compressors, comparison of aluminum with copper, ye re- 
sistance, motor control, horsepower of belting, eooling water for — 
condensing, operating gas engines, population of cities, electric rail- 
way energy consumption, electric heating apparatus, steam engine 
horsepower formula, heating value of fuels, Le Blanc condensor, direct- 
current locomotives, strength of materials, efficiency horsepower, 
postal information, resistance of metals, steam turbine data, storage 
battery data, thermal expansion of metals, Westinghouse. tungsten 
lamps, formula for horsepower of water flow, how to remember the 
wire table, ete. 


TRADE NOTES 


At-Ep Mre. Co., Dayton, Ohio, has been organized to build bench 
millers, drills, ete. 


- Burkp Macuinery Co., 1837 35th St., Cleveland, Ohio, has moved 
to Conneaut, Ohio. : 
Cotton CoMBINATION Toot Co. has moved from East Hampton, 
Mass., to Chester, Vt., and has been reorganized. 
Minter Brass Co., Springfield, Mass., maker of brass and alumi- 
num goods and the Millet core ovens, is building a new factory and 
office structure. ‘ 


Norrurrn ENGINEERING WorKS, Detroit, Mich., builder of northern 
cranes, has purchased additional land adjoining its plant on which it 
will build an extension of its crane department. 


Bay Sratp Screw Co., maker of screw machine products and metal 
specialties, has moved from Springfield, Mass., to Hatfieia, Mass., and 
has increased its manufacturing capacity threefold. 


ToLEDo ELEcrric WELDER Co., Cincinnati, Ohio. Catalogue of elec- 
tric welding machines made in a large variety of styles and sizes 
adapted for a great variety of manufacture. 


CLEVELAND Twist DRILL Co., Cleveland, Ohio, announces that F. F. 
Prentiss has resigned from the presidency of the company on account 
of ill health, and is succeeded by J. D. Cox, formerly vice-president. 


Brucnu-MAcBETH ENGINE Co., Cleveland, Ohio, builder of two- and 
four-cylinder vertical gas engines, has opened a branch office at 1020 
Drexel Building, Philadelphia, Pa. The office will be in charge of Mr. 
M. BE. Jackson. 


Conant & Don»pLson Co., manufacturer of taps and dies, has moved 
from Greenfield to Conway, Mass., where a building has recently been 
built. There is a water power and electric light. plant in the main 
building and a separate building for the heating plant. 


New YorkK Lyatuer BreLtTine Co., 51 Beekman St., New York, has 
enlarged the size of its house-organ Phoenia to 9x12 inches. It 
contains 16 pages, including the cover, and is filled with interesting 
and practical matter on belting, belting applications, the belting 
trade, ete. ; 


W. N. Best Amprican Cauoriric Co., 11 Broadway, New York, ha 
retired from business. Mr. W. N. Best will personally manufacture 
and sell the oil and tar burners, regulating cocks, and various a 
of furnaces of which he is the inventor. He will continue his office 
at 11 Broadway. ; 


Adv. Index pages 36-49 MACHINERY 69 


@ e ® e , 
Cincinnati High Power 
Miller Rigidi 
iller Rigidity 

The knee of a Miller is subjected principally to twisting strains due 

to the pressure of the cutter against the work, tending to overturn 

the table and saddle. 
Cincinnati High Pow- 
er Miller Knees are de- 
signed to resist these 


twisting strains. The 


i cuts show the webbing. 


scence They are reinforced 
, boxes, and a box will 
resist twisting better 
than any other rectang- 
ular structure. 


Prove this to yourself. 


Take a light box, com- 
plete with lid fastened 
down and note its tor- 
sional stiffness com- 
pared with a box of 
the same size that has 
no bottom and only one 
end made of boards 
twice as thick. 


The complete box will 
win. 


This is the principle on 
which our machines 
are designed through- 
out. 


The Cincinnati Milling Machine Co. 


CINCINNATI, OHIO, U. S. A. 


EUROPEAN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen and Budapest. Alfred H. Schutte, 
Cologne, Brussels, Liege, Milan, Paris, Turin, Barcelona and Bilbao. Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle- 
on-Tyne and Glasgow. 

CANADIAN AGENT—H. W. Petrie, Ltd., Toronto, Montreal and Vancouver. 

AUSTRALIAN AGENTS—Thos. McPherson & Son, Melbourne. 
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CUTLER-HAMMER Mra. Co., Milwaukee, Wis., has just completed a 
new factory in New York. The building is on Southern Boulevard at 
@44th St. and Timpson Place. It is five stories high and contains 
about 100,000 square feet of floor space. It is of steel and brick con- 
struction throughout. 


LANDAU & GOLDEN, 1779 Broadway, New York, consulting engineers, 
have added an associate and western engineer, Mr. Oscar Stegeman, to 
their firm. Mr. Stegeman will be located in Milwaukee, Wis. In addi- 
tion to their regular consulting work, the firm will also make physical 
and chemical tests of materials. ; 


Citing SurFracn Co., Buffalo, N. Y., reports that a rope drive in- 
stalled in the Paramatta Woolen Mills, Sidney, N. S. W., in which 
the rope is treated with “Cling Surface’? runs so slack that the top 
ropes hang in loops below the bottom ropes, which are in tension. An 
‘advantage of the use of the compound is that it makes shortening the 
ropes and re-splicing them seldom necessary. 


Hess-Bricut Mre. Co., 21st and Fairmount Ave.. PhilaGelphia, Pa., 
states that profiling lathes, copying lathes, shoe-last lathes. etc., used 
for the manufacture of stair rods, newel posts, spools, knobs, axe han- 
dles, shoe lasts, wheel spokes, ete., are now lteing built with spindles 
mounted on Hess-Bright pall bearings. The builders of this class of 
machinery have generally discarded plain journals. 


Barnes DriLtu Co., Rockford, Ill., has acquired five acres between 
Elm and Cedar Sts., on Kent Creek, Rockford, on which it will erect 
a plant for its business of manufacturing upright drills and lathes. 
The first structure to be erected will cover about one-half acre. It 
will be built of reinforced concrete, and will be absolutely fireproof. 
Probably two buildings wil be erected during the present year. 


SELIG, SONNENTHAL & Co., 83-85 Queen Victoria St., and Lambeth 
Hill, London, England, for family reasons has formed a _ private 
limited liability company under the title of Selson Engineering Co., 
Ltd. All the assets and liabilities of Selig, Sonnenthal & Co., London, 
and Selson Machine Tool Works, Coventry, have been taken over by 
the new company, and the business will be carried or exactly as 
before and under the same management. 


DEWSTOD-LATHROP MACHINERY Co., Birmingham, Ala., is a machinery 
selling organization, lately formed by the association of Messrs. W. R. 
Lathrop and M. H. Dewstoe. The company does an exclusive machine 
tool business in Tennessee, Alabama, Georgia, and Florida. Mr. La- 
throp was formerly connected with the Niles-Bement-Pond Co.’s New 
York and Birmingham offices, and Mr. Dewstoe has been in the machine 
tool business in the south for eight years. P 


A. EB. Quint, Hartford, Conn. Catalogue of Quint’s vertical drill- 
ing, tapping and chucking machines. All spinGles are driven from a 
common center and only the spindle in use rotates. 'Thesc machines 
are made in a variety of styles and sizes ranging from 32 inches, 
six spindles, to 20-inch 12 spindles. They are adapted for manufac- 
turing where many holes of varied sizes must be drilled in a single 
piece and the holes tapped, counterbored and reamed. 


BuFFALO Toot & SuppLty Co., Buffalo, N. Y., wag recently incorpo- 
rated for_the purpose of buying and selling machinery and acces- 
sories. The incorporators are A. B. Kellog and Charles Park of 
Buffalo and Myron Grinell, Waymart, Pa. Mr. Charles Hood, for 
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many years connected with the Buffalo Tool & Machinery Co., will 
act aS manager. The concern is desirous of receiving catalogues and 
pec to dealers on various makes of machinery in the wood-work- 
ing line. ; 

SKINNER CHUCK Co., New Britain, Conn., gave a hanquet to its 
employes at the New Britain Club December 28 which was attended 
by every male employe of the company, something over ninety in all, 
. Camp, president, who was unable to be 
present on account of ill health. WH. J. Skinner, secretary of the com- 
pany, acted as toastmaster. The company believes that all its work- 
men are factors in its success and treats them as members of one 
big family. 

WATSON-STILLMAN Co., 192 Fulton St., New York, has made several 
additions to its sales department to handle its increasing business in 
hydraulic tools and turbine pumps. Edwin Stillman has entered the 
sales department and is assisting in taking care of customers in New 
York state. All southern railroad business is now in charge of Frank 
C. Clark, The more direct representation that has become necessary 
in the Orient will be in the hands of F. W. Horn, the well-known 
machinery importer of Yokohama, Japan. - 

Dopcbt Mra. Co., Mishawaka, Ind., has established new stores in 

Minneapolis, Minn., and Atlanta, Ga. The Minneapolis store is at 
202-204 Third St., S., and the warehouse at 312 First St., N. The 
agency arrangement with the Minneapolis Steel Co. has been dis- 
continued. Burke Richards, formerly resident salesnmran at Cleve- 
land, Ohio, has been promoted to manager of the Minneapolis store. 
The Atlanta store and warehouse is at 54 Marietta St., Atlanta. 
S. L. Dickey, resident salesman, is manager. 
_ MILLIKEN Bros., INc., Milliken, Staten Island, N. Y., which placed 
its affairs temporarily under the protection of the Federal courts in 
June, 1907, has been released from the receivership, and the entire 
plant and all its assets has been restcred to the company The new 
officers and board of directors, who have taken immediate control, are 
Edward C. Wallace, president; Gilbert G. Thomas, Gates W. McCarrah, 
A. A. Fowler, Clarence N. Lewis, William Parsons, C. H. Zehender, 
directors, and Francis Dykes, general manager. 


JosrrH Dixon CruciBLD Co., Jersey City, N. J., calls the attention of © 


railroad men to its graphite engine front finish as being superior to 
the ordinary ‘‘dopes’” that are commonly used. ‘These are defective 
in that they require frequent renewal, which means not only extra 
cost of material but cost of labor as well. Some of the material is 
volatile, and on becoming hot offensive fumes are driven back into the 
cab. The graphite front-end finish is said to give service of from six 
to nine weeks for each application. It makes a durable and attractive 
coating, not affected by heat or cold. 

INTERNATIONAL STEEL Tip Co., Altoona, Pa., held its first annual 
meeting of stockholders jn Altoona and voted to sell $56,000 worth 
of stock for the purpose of establishing the manufacturing plants 
necessary for the filling of the orders for steel ties now on the books. 
Vv. A. Oswald, J. R. Boeckel, William P. Day. of Altoona; J. P. 
O’Donnell and P. H. Lavin of Cleveland; and Harry Hmmons of 
Delaware, were elected directors. V. A. Oswald was elected presi- 
dent; George Harpham, vice-president; S. M. Hoyer, secretary; an@ 
W. P. Day, manager. 

WESTERN Eectric Co., 463 West St., New York, reports that its 
gross earnings for the year of 1909 were $46,000,009, being an increase 
of $13,000,000 over the year of 1908. The increase for 1909 is dis- 
tributed over the various lines of manufacture, these being telephone 
apparatus and telephone cables. ‘The company employs at present 
approximately 17,000 people. During the year more of the manufac- 
turing business has been concentrated at Hawthorn, Ill., and new 
buildings have been erected to take care of the increase. The total 
earnings for the past ten years are $384,000,000. 


CuHIcAGO BrarRING MeErTar Co., 45th St. and Center Ave., Chicago, 
Ill., announces that its new plant is now in operation, and that it is 
ready to fill orders for journal bearings, locomotive bearings, man- 
ganese castings, steam metal castings, automobile castings, premium 
babbitt metal, phosphor-copper, manganese copper, hydraulic bronze, 
anti-acid bronze, solder, etc. Upon request, the company will submit 
a form of contract covering any firm’s requirements in its line at a 
fixed price for six months or a year. Its new plant is one of the 
most modern and complete in the country. It is admirably located 
and has first-class shipping facilities. 


CAMERON ENGINEERING Co., 156 Berriman St., Brooklyn, N. Y., re- 
cently made Mr. KF. A. Hall its vice-president and treasurer following 
his resignation as manager of the hoist department of the Yale & 
Towne Mfg. Co. The company was started bv Ewan Cameron and 
Murde MacDonald as a working partnership about twelve years ago. 
The business was afterward incorporated and the plant enlarged. Mr. 
Hall, who began with the Yale & Towne Mfg. Co. over twenty years 
ago as tool-maker and draftsman and was promcted to engineer of 
the light cranes and over-head track work in 1890, will devote himself 
to the standardizing of the devices for over-head transportation and 
conveying of working materials invented by Mr. Cameroiu. 


Cc. H. Caton & Co., Ltd., Keighley, England, has acquired the works 
of Samuel Lund & Sons and the engineering businesses incorporated 
therewith. It also has acquired the drawings, patterns, etc., which 
were formerly the property of John Dikenson & Co., Milley’s Machine 
Co., F. & J. Butterworth Co., and Low Moor Iron Co. (machine tool 
department). The plant has recently been brought entirely up_ to 
date and the most advanced methods of accurate production installed. 
A rigid system of inspection has been incorporated and advantage has 
been taken of the new steels for parts subject to great stresses. The 
company is prepared to build special machines and to work up inven- 
tions in a practical manner. 

ToLEDO ELectric WerELDER Co., formerly of Toledo, Ohio, hag 
increased its capital stock from $30,000 to $75,000, and moved to 
Cincinnati, Ohio, where it has made a long lease of a two-story 
modern brick factory building 160 feet by 60 feet. A fine equipment 
of machine tools has been installed and the building was in full opera- 
tion February 1 manufacturing a full line of electric welding machines. 
The officers are Neil Macneale, president and treasurer; Walter G. 
Franz, vice-president; Frank Warren, secretary and genera’ manager. 
These, with G. W. Drach and J. A. Muir, are the directors of the 
company. Nearly all of the Toledo employes moved to Cincinnati, so 
that the personnel of the operating force will be the same as here- 
tofore. 

Suprrior MACHINE Toot Co., Kokomo, Ind., manufacturer of upright 
drills, is now occupying its new factory, which is a modern up-to-date 
building about 400 feet by 100 feet and equipped with all up-to-date 
tools and devices. Alfred Weigl, the general manager, was for many 
years at the head of the Aurora Tool Works, Aurora, Ind., and has 
equipped the Kokomo plant not only from his own experience, but also 
from the results of an extensive study of drill manufacture in other 
plants. Plans have already been made for the addition of a wing to 
the present building, to be 400 feet by 100 feet, and also for a large 
foundry. It is the intention of the concern to become the largest 
manufacturer of popular-priced drill presses in the world. 


DiamMonp CuHatIn & Mra. Co., Indianapolis, Ind.. recently supplied 
machine-cut chain and sprockets to the William Tod Co., Youngstown, 
Ohio, builders of large rolling mill engines, for the governor drive 
for the largest tandem compound engine ever built. (52 x 90 x 60 
inches). This engine was made to run a 43-inch, three-high blooming 
mill in the Youngstown works of the Carnegie Steel Co. It is rated 
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Showing case open and drawers exposed. 


A MACHINISTS’ 
PORTABLE TOOL CASE 


EVERY INCH OF SPACE IS USABLE! 


Solid oak (except bottoms and sides of drawers) corners all dove- 
tailed; drawers run on hardwood slides and have brass knobs; 
brass spring lock and two flat steel keys, comfortable leather 
carrying handle. Outside dimensions 1554 x 8 x 1034 in., net 
weight 16 lbs., boxed for shipment about 30 lbs. Properly made, 
highly finished. 


$10.00 EACH NET, F. 0. B. NEW YORK. 


Tf more information 1s wanted, ask for Circular No. 2752. 


HAMMACHER, SCHLEMMER @® CoO. 


Hardware, Tools and Supplies 
4th Ave. and 13th St. NEW YORK, SINCE 1848 


Showing case closed and locked. 
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at 4,000 horsepower, but delivers a peak load of 15,000 horsepower 
through the accumulated energy in the twenty-four-foot fiy-wheel, 
weighing 120 tons. The chain has been found to be the only drive 
that insures close governing and absolute dependability. The chain 
supplied is the standard roller type similar to that used in automobile 
service. 


CuIcaGo BEARING Mutat Co., 400 Old Colony Building, Chicago, I1l., 
has been incorporated for the manufacture of locomotive and engine 
castings, journal bearings, automobile castings, brass and_bronze cast- 
ings, babbitt metal, alloys, ete. The president is C. A. Bickett; and 
general sales agent, Walter D. La Parle. Mr. La Parle, who is a native 
of Chicago, has been in the railway supply business for the past twenty 
years. He has an extensive acquaintance among railroad officials and 
the operating, maintenance-of-way and mechanical departments. He 
was for eleven years connected with the Verona Tool Works of Pitts- 
burg and was the organizer of the Solid Steel Tool Co., now the West- 
ern Tool & Forge Co., of Brackenridge, Pa. ‘The works of the Chicago 
Bearing Metal Co. are located at 45th and Center Ave., Chicago, where 
ample railroad facilities are available. The main building is 210 feet 
long and 150 feet wide. The pattern storage, cinder grinder and fuel 
storage plant is a concrete fire-proof structure. Nverything is new 
and up-to-date and the building, equipment, arrangemerts, and meth- 
ods of handling the product are the equal of if not superior to any 
similar plant in the country. 


MISCELLANEOUS 


Advertisements in this column, 25 cents a line, ten words to a line. 
The money should be sent with the order. Answers addressed to our 
care will be forwarded. Original letters of recommendation should not 
be enclosed to unknown correspondents. 


A FIRST-CLASS FOREMAN wanted to take charge of shop manu- 
facturing brewers’ and bottlers’ machinery. State age, experience, refer- 
ences and salary expected. THE 20th CHNTURY MACHINERY CO., 
Waukegan, Ill. 


AGENTS IN EVERY SHOP WANTED to sell my sliding Calipers. 
Liberal commission. ERNST G. SMITH, Columbia, Pa. 


AGENTS wanted in every works in Great Britain where draftsmen, 
machinists and tool-makerg are employed, to represenc MACHINERY 
and take orders for MACHINERY’S remarkably successful Reference 
Books. Five special offers in force in Great Britain for a limited 
time only, give a choice of 48 Reference Books sold at a shilling per 
copy, and a subscription for MACHINERY, cash or credit. No charge 
is.made for credit. MACHINERY’S Reference Books were brought out 
in America during the past eighteen months, and the sales have run 
up to a hundred thousand copies—figures without precedent in me- 
chanical literature anywhere in the world. Nothing like these books 
is available for readers in Great Britain. We supply sample copies, 
COUPONS and advertising matter describing the books in detail, for 
distribution in Wiener Works. Write us for full information. 
WM. DAWSON & SONS, LTD., Cannon House, Bream’s Bldgs., Lon- 
don, H. C. 


DRAFTSMEN AND MACHINISTS.—American and foreign patents 
secured promptly; reliable researches made on patentability or valid- 
ity ; twenty years practice; registered; responsible references. EDWIN 
GUTHRIE, Coveorss Building, Washington, D. C 


DRAFTSMEN, DETAILERS and TRACERS wanted by steel works 
in the East. State experience, wages and how soon able to report for 
work. Address Box 265, care MACHINERY, 49 Lafayette St., New York. 


DRAWINGS, TRACINGS, ETC., MADE.—Prices reasonable. Box 


1302, Orange, Mass.. 


FOREMAN WANTED for small machine shop manufacturing a 
special machine. Must be sober, young, and capable of producing 
duplicate parts economically. Address FOREMAN, Box 2538, care 
Macuinery, 49-55 Lafayette St., New York. 


FORMULAS AND TABLES FOR SHOP AND DRAFTING ROOM 
is No. 35 in MAcCHINERY’s Reference Series, and for practical use in 
mechanical work is undoubtedly the most widely technical useful 
book published in years. Send for 16-page pamphlet with new offers. 
Address MACHINERY, 49-55 Lafayette St., New York. 


FOR SALW.—Buckeye Engine, stroke 16 inches, piston 14144 inches 
diameter, 150 H.P., 225 R.P.M. Good condition. Only reason for sell- 
ing, installation of electric power. Can be seen on premises. Worth 
$700. Will sell for $375. Apply FAYETTE R. PLUMB, INC., Tucker 
and James Sts., Philadelphia, Pa. 


FOR SALB.—One-half interest in an old established machine shop 
and foundry. Lot and building. In a growing river town of 1,200 
population ; only shop in town. Reason for selling, going west. Address 
MACHINE SHOP, care Machinery League, 49 Lafayette St., New York. 


GRINDING WHEEL SALESMAN.—One who is thoroughly familiar 
with grinding, and who has had selling experience. Good pay and 
permanent position to right man. AMERICAN EMERY WHEEL 
WORKS, Providence, R. I. 


PATENTS.—H. W. T. Jenner, patent attorney and mechanical ex- 
ert, 608 F Street, Washington, D. C. Established 18838. I make an 
nvestigation and report if a patent can be had and the exact cost. 
Send for full information. Trade-marks registered. 


PATENTS.—When in need of a Patent Attorney call on or write 
H. C. KARLSON, Registered Solicitor, 89 Cortlandt St., New York. 


SMALL SPECIALTIES to manufacture by well equipped shop. Ad- 
dress W. E. CO., 1102 Monadnock Block, Chicago. 


SPECIAL MACHINERY and tools designed and detailed. Work 
strictly confidential and terms reasonable. S. C. CARPENTER, Plain- 
ville, Conn. 


SUPERINTENDENT wanted for eastern Printing Press manufac- 
turing plant; modern equipment. Must be hustler, capable of devising 
methods to increase production and reduce costs. Only men having 
experience and executive ability need apply. Give full details, age, 
experience, references and salary. Applications confidential. Box 268, 
care MACHINERY, 49 Lafayette St., New York. 


THE MINISTER of Local Government, Bangkok, Siam, is prepared 
to receive tenders for the supply of Cast Iron Pipes and accessories 
ior the water supply of the city of Bangkok. Specifications with forms 
of Tender and Contract may be obtained on application to Secretary 
of the Siamese Legation, Washington, D. C., on payment of $1.25. 


February, 1910 


36-INCH FELLOWS GEAR SHAPER, cutters and grinder for same, 
$950 Joliet, cost outfic new, $1,465. Machine is working every day, 
and is in excellent condition. Will allow railroad fare off the purchase 
price for inspection. The time of delivery for new machine is one 
year. Get in on this! CHAMPION MACHINERY CO., Joliet, I1l. 


USE OF FORMULAS and of Tables of Sines and Tangents, with- 
out a knowledge of Algebra or Trigonometry, is made easy to you by 
SHOP ARITHMETIC FOR THE MACHINIST, which is No. 18 in 
MACHINERY’S Reference SerieS described in sixteen-page pamphlet, 
sent on request. MACHINDRY, 49-55 Lafayette St., New York City. 


WANTED.—Agents, machinists, toolmakers, draftsmen, attention! 
New and revised edition Saunders’ ‘Handy Book of Practical Mechan- 
ics’’ now ready. Machinists say “Can’t get along without it.” Best 
in the land. Shop kinks, secrets from note books, rules, formulas, 
most complete reference tables, tough problems figured by simple 
arithmetic. Valuable information condensed in pocket size. Price 
postpaid $1.00 cloth; $1.25 leather with flap. Agents make big 
profits. Send for list of books. HE. H. SAUNDERS, 216 Purchase St., 
Boston, Mass. , 


WANTED MACHINE WORK.—To know the names of concerns who 
are fitted for and are able to handle all kinds of machine work, as 
we have a large amount of machine work at all times which we wish 
to have done outside of our own factory, such as gear cutting, etc. 
MATHESON MOTOR CAR CO., Wilkes-Barre, Pa. 


WANTED.—One copy of MACHINERY, Engineering Edition, for Feb- 
ruary, 1898, and one for March, 1898. Address, stating condition and 
pea Shes FOREIGN DEPARTMENT, MAcHINERY, 49 Lafayette 

- New York. 


WANTED.—First-class machine fitters, vertical boring mill hands, 
horizontal boring mill hands, wood patternmakers, universal grinders, 
instrument makers, automatic screw machine hands, shaft grinders, 
tool setters, first-class engine lathe hands, brass molders. Apply at. 
WESTINGHOUSE ELECTRIC & MFG. CO.’S Employment Department, 
East Pittsburg, Pa. 


WANTED.—New patented devices to manufacture on royalty or 
shop-right plan. If articles have merit would buy patent outright. 
Address THE GILLIAM MFG. CO., Canton, Ohio. 


WANTED.—Thoroughly competent mechanic to take position as. 
speed boss. Applicant must give full particulars in reference to ex- 
perience and wages expected in his first letter. Address Box 258, care 
MacuHinoury, 49 Lafayette St., New York. A 


WANTED MACHINE WORK.—For lathes, shapers, milling machines, 
screw machines, etc., and would like to figure on your dies, jigs, models, 
and metal stampings. THH F. G. MARBACH CO., Medina, O. 


WANTED.—GENERAL FOREMAN for machine shop in gasoline fac- 
tory. Must be a thoroughly competent mechanic, capable of instruct- 
ing others, good executive with personality. and push to produce results. 
and minimum costs without friction. Our business is growing rapidly 
and offers a good opportunity to the right man. Address giving ex- 
perience in full, age, nationality, references and salary expected, Box 
260, care MACHINDRY, 49 Lafayette St., New York. 


WANTED.—TOOL MAKER by gasoline engine manufacturer, thor- 
oughly qualified man to take charge as working foreman in a tool room 
employing from eight to ten men. Man must be able to produce all 
classes of tools from small fine jigs to large coarse fixtures at costs 
in relation to degrees of refinement. Permanent position to right man, 
with larger possibilities before him. Address, giving experience, na- 
tionality, age, references and salary in full, Box 261, care MACHINERY, 
49 Lafayette St., New York. 


WANTED.—Experienced circulation solicitor for a new monthly 


trade publication in the railway field. THE CAR REVIEW CO., 
Columbus, O, 


WANTED.—A first-class man for a radial drill press. Must be 
expert in drilling and boring. Steady job to the right party. Give 
references and wages expected. Address Box 259, care MACHINERY, 49 
Lafayette St., New York. 


WE ARE INCREASING OUR FORCE and invite applications from’ 
experienced fron and brass moulders, core makers, chippers, pattern 
makers, draftsmen, production men, machine tool operators (all kinds), 
brass finishers, lay-out men, bench hands, erectors, ete. Heavy and 
light engine and pump manufacture. Works handy to Boston and best 
evening schools. No labor trouble, and applicants are notified as soon 
as positions are open. Applicants should state age, height, weight 
and experience in detail. Address EBMPLOYMENT DIVISION, Blake & 
Knowles Steam Pump Works, Hast Cambridge, Mass. 


WELLES’ CALIPERS are manufactured by F. A. 2 
St., Waukesha, Wis. e Welles, 62a 


WANTED.—Position as Foreman, seven years in machine shop prac- 
tice, five years as foreman with present company, or position as assis- 
tant superintendent. Strictly temperate. Address Box 262, care Ma- 
CHINERY, 49 Lafayette St., New York. A 


WANTED.—Agency or as correspondent, age 32. 
mechanical selling and publicity lines. 
HRY, 49 Lafayette St., New York. 


WANTED.—SUPERINTENDENT for large stock warehouse. Must 
be acquainted with conveying and shearing machinery and experienced’ 
in handling men. Some general machine shop experience desirable. 
This is a permanent position with certainty of increased earnings for 
a man who is capable and can push work through. Answer giving full 
details of experience and references to Box 264, care MACHINHRY, 49° 
Lafayette St., New York. 


‘-WANTED.—Draftsmen. Positions paying 
CLEVELAND ENGINEERING AGENCY, 


Experienced in 
Address Box 2638, care MACHIN- 


50 to $150. . Apply 
Rose Bldg., Cleveland: ohio. ‘ 


WANTED.—HExperienced foreman for tool room. Must have general 


knowledge of tool making and die sinking. H. MUELLER MFG. CO., 
Decatur, Ill. : 


; WANT ee ee op anon Perens makers. Must be used 
o fine work. eady employment. ress Box 266, care MACHINERY 
49 Lafayette St., New York. : : 


er 

WANTED.—Jobbers in factory and machine shop supplies to handle 
long established special cutting oils, etc. Highest endorsement from 
the trade. Box 267, care MACHINDRY, 49 Lafayette St., New York. 
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AJAX FORGING MACHINES 


This Ajax Bolt Heading 
and Forging Machine 


with rivet attachment is one of 12 sizes adapted for 
heavy service and a wide range of work. 


The special advantages beside rigid and substantial 
construction are: Automatic Lock or Stop Motion 
Device—avoiding use of clutch; steel tie rods over 
die space—insuring strength and perfect forgings; 
continuous housings of bed plate; all gears cut from 
the solid, all wearing parts bushed and lined. , 


Ajax are the most economical Forging Machines on 
the market, and especially adapted for automobile 
work and similar lines. 


Send us blue prints and we shall be glad 


to estimate on your particular problem. 


THE AJAX MANUFACTURING COMPANY 
CLEVELAND, OHIO 


New York: Hudson Terminal Bldg., 50 Church St. Chicago: 621 Marquette Bldg. 


de Fries @ Co., Dusseldorf, Germany 
European Builders and Distributors 
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This shop ran continuously (night and day) last year and couldn’t supply half the demand for 


Prentice Automatic | 
| Multiple Spindle Turret Machines 


~ 


With improved facilities we shall continue to run night and day this year. We 
want you to have your machines when you need them, so please send in your 
: specifications early. 


Prentice Automatics finish castings, forgings and second-operation rod work, and 
will increase your production 300 to 1500%%. 


To those not familiar with the time and labor saving advantages of the machines 
we shall be glad to send our catalog “D” and full information. Send samples or 
prints for estimates. 


| GEO. G. PRENTICE @ CO., Inc., New Haven, Conn., U.S. A. 


EUROPEAN REPRESENTATIVES: Alfred H. Schutte, Cologne, Paris, Brussels, Liege, Milan, Bilbao. 
Schuchardt & Schutte, Berlin, Vienna, Budapest, Copenhagen, St. Petersburg. 
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Novo SUPERIOR 
mewiet, Drills in the Lead 


F the famous metal workers of legend and history had succeeded 
I in producing a tool equal in strength and efficiency to the 
NOVO SUPERIOR Twist Drill, its story had been written 

in letters of gold. 


Modern methods have accomplished what the earlier workers strove 
for in vain. The quality of steel in NOVO SUPERIOR Twist 
Drills has solved the problem of long wearing. NOVO SUPER- 
IOR Drills last from three to seven times longer than other drills, 
do from three to seven times more work before re-grinding is neces- 
sary, drill the hardest materials, and develop less heat in operation 
than any high speed steel tool extant. 


The best is the cheapest in the end—economize with NOVO 
SUPERIOR Twist Drills. 


NOW ON THE MARKET IN ALL SIZES. WRITE FOR FULL INFORMATION, 


HERMANN BOKER & COMPANY 


(neu ANE STREETS NEW  YORKNCITY 


Chicago Warehouse, 217-223 N. Desplaines St. Montreal, Canada, Warehouse, 332 8t. James St. 
Pacific Coast Agents, Pacific Tool & Supply Co., San Francisco, Cal. 
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Each Card Tap 


is a Reflection 


The first Card Tap you 
buy is going to do more to 
convince you than hours of “sell- 
ing talk.” 


You are going to test that first Tap 
and judge all our Taps, Dies, Screw 
Plates, etc., by its performance. 


Exactly what we want you to do. 


Test the Tap—test it with all 
the others—we know its. qual- 
ity, perfect temper, correct pro- 
portion, design, accuracy, clean 
cutting and lasting efficiency 
—and one Card Tap is the 
reflection of all the rest. 


If you have threads to cut 
.—Card’s are the tools to 
make thread cutting easy. 


Latest Catalog 
mailed on request 


S. W. CARD MANUFA AC “TURING ‘COMPANY | 


MANSFIELD, MASS., U. S. A. 


EUROPEAN AGENTS-— Chas. Churchill & Co., London, Birmingham, Man eee, + and Glasgow; Markt & Co., Ltd., Paris; Fenwick Freres & Co., Milan; Ignacz Szekely, 
Budapest; V. Lowener, Stockholm, Copenhagen, Christiania; A. A. Kampfraath (Brussels), Ltd., Brussels; Hans Schulze, Brunn, Austria. 


ee 
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2“PEERLESS” High Speed Steel Taps 
tapped 19,327 Pipe Sockets. 


Average for a pair of carbon steel taps on 
the same job—1,000 sockets tapped. 


Durability of “PEERLESS” Taps 19 times 
oreater than taps of carbon steel. 


This remarkable record for durability was achieved under ordinary 
working conditions and is even better than it appears, for the num- 
ber of sockets mentioned includes only inspected work—defective 
pieces being thrown out. The foreman of the plant, with thirty 
years experience in such work, says of “PEERLESS” High 
Speed Steel: “It’s the best steel I ever used for taps.” 


‘‘PEERLESS” High Speed Steel is adapted for cutting tools of all kinds, 
has been ‘“‘tried out’’ under the severest conditions, is equal in quality to 
any high speed steel on the market and has the advantage of lower price. 


Write us your Steel proposition—full line regular Crucible Steels 
“and Steels for special needs. 


HELLER BROS. COMPANY, Newark, N. J. 
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CATES 


Are Economy 


Until you put a Coates 
into your shop you won't 
believe the amount of 
time it will save and how 
much unnecessary labor 
will be eliminated. 


There is practical saving 
all along the line with a 
Coates. Portable tools 
mean a lot in the day’s 
work. 


Outfit No. 10, is another good one. 


Flexible Shafts 


/ 


Breast Drill, Style D. 
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Workmen 


Style D; “Breast 2am 
used in connection with 
the Coates Flexible Shaft 
Outfit gives you a first 
class working tool that 
will cut time and drill 
holes stmultaneously. 


A changeable speed drill, 
built afterthe fashionofan 
automobile transmission, 
allowing the properspeeds 
for the various sized drills 
for which it is designed. 


It's a 1-H: P. moter mounted 


on truck with a variable speed drill press, press holder and old man, 
connected with a Coates Standard No. 44 Flexible Shaft. Capacity 
up to 14%” holes, an ideal motor drilling outfit. 


All Coates equipments are of the practical and serviceable kind. 


Toolss ware 


interchangeable for 


grinding, drilling, buffing, etc., and 


cover the widest range of useful- 


ness. 


Send for Catalog 3-A. 


Outfit No. 10, capacity 114"’ hole. 


COATES CLIPPER MANUFACTURING CO. 


WORCESTER, MASS., U. S. A. 
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The Bath Way—or the Old Way? 


ive. no time lost withthe Bath Duplex Internal Grinder— 
when you begin to grind, it’s a steady grind toa finish. The 

Bath method has not only solved the problem of accurate 

and economical internal grinding, but it has shortened the time 
required, reduced the labor, and cut out unnecessary movements of 

the operator that heretofore were considered essential to the work. 


In the Bath Machine the grinding wheel enters the hole from the 
back end, grinding begins from the front end as usual, but the 
grinding wheel is always in the hole. Work can be gauged with- 
out a minute’s loss of time—no backing out of grinding spindle, 
gauging, readjusting, starting up again—all the endless and unneces- 
sary bother done away with. 


The Bath Internal Grinder 
covers all classes of internal 
grinding, spindles are. so 
mounted that all spring and 
vibration is overcome, and two 
pieces of work or two diam- 
eters in the same piece can be 
ground simultaneously. There 
is much of interest in the Bath 
outfit, and a practical value 
that leads to profit. 


May we send you a Catalogue ? 


THE BATH GRINDER CO., Fitchburg, Mass. 


FOREIGN AGENTS—Japan, Alfred Herbert, 224 Yamashito-cha, Yokohama. Northern and Eastern Germany and Austria-Hungary, Heinrich 
Dreyer, Kaiser Wilhelmstr. 1, Berlin. Western and Southern Germany, Switzerland, Holland, Belgium, France, Spain and Italy, Alfred H. 
i Schutte, Neumarkt 18, Cologne. 
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The Files for discriminating users—for the Tool- 
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A Word about Discounts 


A Suggestion and a Note of Warning. 


Anybody can cut prices—that’s easy—but not everybody can produce 
the goods. Price and Quality must go to market together, or 
Quality will die a natural death, which applies to discounts and 
should be borne in mind especially when ordering Files. 


Samples sent free on request. Write on business 
letter-head and state size, shape and cut preferred. 


American Swiss File and Tool Company, 24 John Street, New York 


DISTRIBUTORS: 


E. P. REICHHELM & CO., CHANDLER & FARQUHAR CoO., 
24 John St., New York. DUCOMMUN HARDWARE CoO.,* 34 Federal St., Boston, Mass. 
THE MACHINISTS’ SUPPLY CoO., 300 No. Main St., Los Angeles, Cal. WHITE TOOL & SUPPLY CO., 
324 Third Ave., Pittsburg, Pa. THE MACHINISTS’ SUPPLY CO., 1313 Sixth St., N. W., Cleveland, O. 
THE BOYER-CAMPBELL CO., 119 No. Canal St., Chicago, Ill. TRACY, ROBINSON & WILLIAMS CO., 
64 Congress St., Detroit, Mich. Hartford, Conn. 


Electric Drills 


High grade in design, construction 
and class of work produced. Out- 
class other electric portable tools in 
efhciency, wearing qualities, over- 
load capacity and freedom from 
sparking. 


The: “Peerless” Hland -oreelere ten 
Drill shown, has the advantage of 
strength, portability, speed and con- 
venience in operation and will drill 
up to 4%", 36" or %” holes in iron 
or steel. 


“Peerless”’ Electric Porta- 
ble Drills are made in ten 
sizes—are air cooled and 
arranged for direct or al- 
ternating current. 


Electric Hand or 
Breast Drill 


a EO Ca  e 


THE CINCINNATI ELECTRICAL TOOL ‘COMPANY, Cincinnati, Ohio 


RiP R AON aoe ares ial oars es a aS oa 
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An Ideal Steel for Wathe Tools— 


for finishing Cuts—Turret Tools and Cutting Tools of all Kinds 


Coming between high speed steel and carbon steel, and 
partaking of the nature of both, INTRA Steel has a 


place of its own. 


It gives you strength and immense cutting power, toughness 
for hard service and long wear, and at the same time 
maintains a fine cutting edge far beyond the average. 


It has from three to five times the cutting power of 
carbon steel. 


Will not shrink in hardening. 


Is adapted for usual and unusual purposes—and is sold at 
a very moderate price. 


Manufacturers of taps, reamers, dies— 
small tools in general—will find INTRA 
Steel an able ally. Give it a trial. 


HERMANN BOKER @ CO. 
101-103 DUANE STREET, NEW YORK CITY 


Chicago Warehouse, 217-223 N. Desplaines St. Montreal], Canada, Warehouse, 332 St. James St. 
Pacific Coast Agents, Pacific Tool & Supply Co., San Francisco, Cal. 
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Fast Riveting 2 
Requires a : 
High Speed Tool 


Ball Bearing Ree : 
Tool 7 


The . 

| National 
Riveting 
‘Machine _ 


A C-W Motor for Every 
Service 


reduces friction 
to a mimimum 
and is especially 
adapted to con- 
tinuous service. 

Minutes and 
Seconds count 
in a Day’s Out= 
put when it only 
requires One 
Second to puta 


polished head on 


a rivet with the 


Forml motor driving Haughton Elevator Machinery. 


Elevators are only one of the many classes 
of machines equipped economically with 
C-W motors. 

Bulletin roo-R describes the motor shown 
above. 


GROCKER-WHEELER COMPANY 


MOTOR-DRIVE EXPERT 
AMPERE, NEW JERSEY 


NATIONAL RIVETER. 


Riveting Reduced to a Manufacturing Basis. 


The Cincinnati Pulley Machinery Co., Cincinnati, 0., U.S. A. 


A “MIDGET” Slide Rule) | SOLID REAMERS 


are of no practical value 


for accurate work after 


finishing a few holes so 


Is “VEST POCKET” Accuracy||| Adjustable 


516" long, I" wide, 5-16" thick, weighs 144 ounces. A convenient, 
compact Slide Rule ranking in accuracy with the 10" “ Precision.” 


Reamers 


Divisions easily read through powerful glass provided. No vafia- 
tion. Finely finished, engine divided. Circular No. 19 for 


the asking. : | are a real necessity. 


138 FULTON ST., NEW YORK CITY | The shanks are ground to 


serve as a limit gauge so 


holes smaller than standard 


cannot be made.  Inter- 


to have a z 
Cat. Mote | wi, Changeable blades of finest - 
for every | | 
machine | tool steel. 
tool. With i vil 
this device ‘ey 5 
at han CO 
cara HH Ask for Small Tool Cata- 
excuse for Ti | 

speeds below the standard. It is simple, re- logue Lo. 7 and Liigh Speed 

autres ue timing or unetie on ee ae | Felli 

e used on any machine; convenient, can be | l 

held in any position—and shows the operator - Reamer list. 

instantly and exactly, the cutting speed in feet 

per minute at which his machine is rupning. 

Built for hard service and will save its cost 


vnandrdtines oer mayest THE JOHN M. ROGERS WORKS 


wy I GLOUCESTER CITY, N. J. 
Cg teh a nstrument Company FOREIGN AGENTS: Chas. Churchill & Co., Ltd., London, B.C. Selig, 


Ge Sonnenthal & Co., London, E.C. C. W. Burton, Griffiths & Co., Lon- 
50-37 Roosevelt Avenue, BELOIT, wis, don, E. C. De Fries & Co., Dusseldorf, Germany. V. Lowener, 


1781 Broadway, New York. 1438 Federal Street, Boston. Copenhagen, Denmark. ais soe Chabert & Co: Paris, France. 
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“OWEN” 
No. O Plain Milling 


Machine 


WITH BACK GEARS B® 
tex Ghx e154 
For hand or power milling 


APRIL 15—DELIVERY 


Catalog yay gives full particulars. 


The earn Machine ToolCo. 


Dept. M., SPRINGFIELD, OHIO 


Onited States Seuing Axents—Chandler & Farquhar Co., Boston, 
Mass. Vandyck Churchill Co., New York and Philadelphia. Syra- 
cuse Supply Co., Syracuse and Buffalo, N. Y. Somers, Fitler & Todd 
Co., Pittsburg. C.C. Wormer Mchy. Co., and C. A. Strelinger Co., 
Detroit. Patterson Tool & BopPly o., Dayton, O. and Indianapolis, 
Ind. B. A. Tozzer, Rockefeller Bldg., Cleveland, O. O. L. Packard 
Mchy. Co., Chicago and Milwaukee. Fairbanks Co., New Orleans. 


Foreign Agents—Alfred Herbert, Ltd., Coventry, Eng. DeFries 
& Co., Akt. Ges., Dusseldorf, Berlin and Stuttgart, Germany; Milan, 
Italy ; Barcelona, Spain. Alfred Herbert, (France), Ltd., for Belgium 
and Switzerland. Alfred Herbert, Ltd., Yokohama, Japan. 


The New Sibley High Speed Drill 


Has a number of improved features, every convenience for 


handling, unusual power and is especially adapted for auto- 


>? 
mobile work and manufacturing of a similar class. 


| The 22% -inch Drill, as shown, is provided with eight geared 
See Be yy spindle speeds and has four positive geared feeds, all of 


Drills : which can be instantly changed without stopping the machine. 


The location of the gear box at the top of the column elim- 
inates the need of cone pulleys. Parts are heavy and stiff 
in construction, all gears in the gear box run in oil and the 


machine will drive 1 4’’ high speed drills to their full capacity. 
Ask for special circular. 


SIBLEY MACHINE TOOL COMPANY 
8 TUTT STREET, SOUTH BEND, IND., U.S. A. 


AGENTS—For Sweden: Wilh. Sonesson & Co., Malmo, Stockholm and Gothenberg. Denmark, 
Norway and Finland: Aktieselskabet Wilh. Sonesson & Co., Copenhagen City and Freeport. 
Holland: H. G. Aikema & Co., Rotterdam. Germany: Markt & Co., Hamburg. France, 
Italy and Austria: Markt & Co., Ltd., Paris. Spain: Carlos Dal Re, Madrid. Cuba: The 
Philip Carey Mfg. Co., Havana. Mexico: The Mine & Smelter Supply Co., Mexico City. 
Australia: Bevan & Edwards, Melbourne. Japan: Iwata Bros. & Co., Osaka, Japan. 
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men are looking for---a light small jack, 
one that is easy to carry around, one 
that goes into small space in a tool kit, but is 
powerful enough to handle heavy loads safely. 


[iese is just what your shop and erecting 


A pair of these jacks affords the best means 
of lifting a heavy machine tool or piece of power 
plant apparatus for 2, 3, or 4 inch blocking or 
for setting on foundations, etc. 


Our smallest jack of this type is only 13 inches 
long, but will boost a load of 7 tons through a 
5 inch rise. in no time. The load may be placed 
on the head or on the claw, it may be lifted, 
lowered, or pushed at an angle or horizontally. 
No matter what the position, the jack is con- 
venient to operate, capable of fine adjustment 
and dependable. The swivel claw can be 
turned at any angle to the operating lever, and 
will go under a load that is very close to the 
ground, 


The swivel claw type is only one of many 
made by us. Our line includes more than 450 
types and sizes. Tell us what you expect to 
use jacks for and we will suggest something 
suitable for your work. 


We also make Hydrau- 
lic Presses, Punches, # 
Accumulators, Benders,4 
Shears, Pumps, Valves, © 
Fittings, etc. 


TERT ER 
Write for catalogs. 


The Watson-Stillman Co. 


192 Fulton Street, New York 


SW AINE 
PRESSESiam 


Throat Types 
No. 2-A DROP 


(ae EXCELLED for bend- 


ing and straightening mal- 
leable castings, also for 
flattening and embossing. Used 
to a large extent where a power- 
ful blow is required, on work 
such as medals, checks, hard- 
ware, etc. 
The base and uprights are 
extra heavy and accurately made 
—steel eye cast in hammer. 


MADE IN TWO STYLES 
—TWENTY SIZES. 


Catalog on request. 


Largest press builders in the West. 


re orator Sis OW AINE fe tosis ma 


The Unique Construction of the 


New Gam Drills 


makes them nearly twice as 


Re 


wi 
WI 


| 


strong as a milled drill of the 


60-9 iv 
YHO32759 


a 


t 


|_ ane 


same diameter. 


The process of twisting while 
hot produces an exceedingly 


tough tool, not easily broken 
and adapted for severe service. 


The finished Celfor Drill is } 
479% stronger than the flat 
bar of high speed steel from 
which it is made. 


Our latest catalogue goes 


into details—may we send it? 


Taper Shank Celfor Shank 


CELFOR TOOL COMPANY 


BUCHANAN, MICH. 
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New Haven Tools 


Lathes—18 to 60-inch swing, 
up to 36 feet in length. 
: Planers—24 to 60-inch swing, 
NRIEW HAVEN CONN: up to 20 feet in length. 
| 10-inch Slotters. 


Ask for Catalogue. 


New Haven Mfg. Company 


36-inch Triple Geared Engine Lathe. New Haven, Conn. 


“W 2 B-DIAMOND” Twist Drills 


ACCURACY . = ‘N THE {BRAND TO DEMAND 


“W & B-Diamond’”’ 
Twist Drills are unex- 
Gellecesbyamany on the 
market. 


Sitieyeatesmade trom stecl of 
highest quality, and every detail of 
manufacture is given the most care- 
ful attention. 


Every drill must conform to 
micrometer measurements as it passes from one 
operation to the next, and for that reason we can and 
do guarantee all “W & B-Diamond” Twist Drills 
accurate to size. 


The Whitman @ Barnes Mfg. Company 


Factories: Chicago, Ill. Akron, O. St. Catharines, Ont. 
New York Office: G4 Reade St. 


EUROPEAN REPRESENTATIVE : EXPORT SALES AGENT: 
Theodore Butler, Ltd., 149 Queen Victoria St., London, Eng. A. J. Barnes, 90 West St., New York, U.S. A. 


Reece Screw Plates 


Absolutely correct in principle Reece Screw Plates 
give correct results. Fitted with our patent Adjustable 
Guides and adjustable Dies, true, straight and perfect 
threads are obtained at one cut. Reece Dies do more 
work and better work than other dies, are more easily 
adjusted and stand harder usage. Threads cut with 
Reece Tools are fully equal to the product of the 
lathe or bolt cutter. 


Ask for Catalogue No. 7 showing 
full line of Sorew Cutting Tools. 


E. F. REECE COMPANY 


10 Wells St., GREENFIELD, MASS., U. S. A. 
NEW YORK OFFICE: 101 Reade Street. 
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ROBBINS ENGINE LATHES 


Improvements on the Kelly 
Crank Shaper are 
Real Improvements 


Our 13 and 15” Engine Lathes are 
of massive and powerful design, 
strongly back geared and furnished 
with compound rest and regular at- 
tachments. The range of feeds and 
speeds is ample, cone carries extra 
wide belt and opal convenience 
is a feature. e also make a 16” 
Pattern Makers’ Lathe. 


Send for circulars. 
THE ROBBINS MACHINE CoO. 
149 Lagrange Street Worcester, Mass., U. S. Ae 


RHODES SHAPERS 


This is our 7’’ Shapér which has 
all the essential features of the high 
priced machine, anc is especially 
adapted for all kinds of light tool 
and die work, and any class of 
work that comes within its range. 


The strength and stiffness of the machine is greatly 
augmented by the new table support, which is a part : : 
of the tool not an extra attachment. Increased ratio Has Micrometer adjustments 
of back gearing provides ample power for any cut ‘ and graduated swivel vise and 
and meets the strain of high speed steels. Power head. 

elevating device for table gives an automatic feed 5 ‘ 

for vertical surfaces. Special conveniences for Can you afford to be without 
operating. Back gears on all sizes. this LITTLE Monty MAKER? 

Send for circulars to 


L. E. RHODES 
HARTFORD -- CONNECTICUT 


Ask for new circular. 


THE R. A. KELLY CO., Xenia, Ohio 


Does more than double the output of any engine lathe on the 
same work. Great driving power, rigidity, extreme accuracy and 
perfect control of work are but a fev of its details. Catalog ? 


FITCHBURG MACHINE WORKS, Fitchburg, Mass. 


IMPROVED PLANER CENTERS 


16-INCH SHAPER 


The driving mechanism of Flather 


= 


LESS S SPSS ASO- 


Three sizes, 13, 20 and 
36 inch 


Adapted to any work that has to be carried on centers to be planed or milled, and 
that requires to be accurately indexed or spaced. The index plates are of large di- 
ameter and are cut through, like a gear tooth, which allows the use of a much 
stronger pin than with a drilled index Both work and index are revolved with a 
worm and gear, readily disengaged ‘ail stock centre is adjustable vertically, for 
oe ete and tapers. The device is easily attached without destroying the 

ignment. 


FAY @ SCOTT, Manufacturers, Dexter, Maine 


Engine, Chucking, Turret, Extension Gap, Double Head Facing and Patternmakers’ 
Lathes. Lathe Turrets for any make of lathes. 


Shapers is more powerful and uni- 
form than any other shaper in 
the market and we welcome an 
Opportunity to prove it. 


The Mark Flather Planer 


NASHUA, N. H. 


Co. 
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INSTALL A 
~ GANG DRILL. 


To handle your duplicate drilling 


if 


work. A man’s output increased 
to 300 per cent. by use of multiple 
spindle drills. It is the machine 
designed for high speed output. 
Simple, reliable and serviceable. 


New Catalog on 
request. 


o HarerMrs.© 


120 JACKSON ST. 
PREELOR TV) IEINOIS, U.S.A. 


AGENTS :—For Great Britain, C. W. Burton, 
Griffiths & Co., London; for Sweden, Axel 
Christiernsson of Stockholm, Malmo and Goten- 
porg ; for Finland, Axel Christiernsson, Abo; for 
Switzerland, J. Lambercier & Cie, Geneva; for 
France, Mestre & Blatye, Paris and Tunis; for 
Spain, Mestre & Blatge, Madrid; for Austria, 
Blau & Co., Vienna; for Victoria, Australia, 
Bevan & Edwards, Propt. Ltd., Melbourne; for 
New South Wales, Australia, R. S. Scrutton, 
Sydney; for Queensland, McLennan & Co., Bris- 
bane. 


72" x 16" New Type 
Automatic 


Gear Cutting Machine 


1 1-2. diametral 
pitch in steel. 


1 1-4 diametral 
pitch in cast iron. 


This is an excep- 
mee : tionally powerful 
aS aa a 5 and accurate ma- 
De ay Mee ¢ ; 
' AE ames my §=6=—S—s thine capable of 
e | | cy cutting 


So ae \ Vigan Coarse Pitch 
BEtctywrestt Sere » = Steel Gears 


Borge 


rapidly and 
economically. 


IMMEDIATE. 
DELIVERY 


ESTABUSHED 1833 
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Cincinnati Lathes 


ROCKFORD MULTIPLE DRILLS 


A new line of machines that will make their 
mark in the manufacturing field. The 3 
Spindle, Floor Type Drill 1s representative. 
It is heavily constructed, has self contained 
countershaft, 3 spindle speeds for each speed 
of the countershaft, permitting each spindle 
to run at the proper speed for drills, counter- 
bores, etc., of varying diameters. The table 
on this machine is 12” x 30” in size, counter- 
balanced and is mounted on three point sup- 
port which assures perfect alignment with the 
spindle, and contributes to rapid and ac- 
curate work. 


represent that good construction in every 
detail below which it is neither safe nor 
wise to go. Our latest literature fully 
describes about their All Geared Feed 
Devices, five step or extra wide three 
step cone. Apron of box type cun- 
struction and other important features 
it pays to investigate. 


The Cincinnati Lathe & Tool Co., 


STATION B 
Cincinnati, Ohio, U. S. A. 


Built with one, two, three or four Spindles. 
Bench and Floor types. Ask us for the details. 


The Rockford Lathe and Drill Company 


ROCKFORD, ILL., U. S. A. 


AMERICAN DEALERS: O. L. Packard Mchy. Co., Cee nb. 
Milwaukee, Wis. Prentiss Tool & Supply Co., New York, Y, = 
Syracuse, N. Y., Buffalo, N. Y., Boston, Mass. Baird Mets Con 
Pittsburgh, Pacer A. Kinsey Co; Indian«apolis, Ind., Beane 
O. W.M. Pattison Supply Co., Clevelz ind, O. W. Colcord) 
St. Louis, Mo. Harron, Rickard & McCone Co; ean Francisco, 
Cal., Los Angeles, Cal. Northern Mchy. Co., Minneapolis, Minn. 
Zimmerman-Wells-Brown Co., Portland, Ore. The English Tool 
& Supply Co., Kansas City, Mo. The National Supply Co., 6 
Toledo,.O. Chas. A. Strelinger Co., Detroit. Mich. Vandyck- 
Churchill Co., Philadelphia, Pa. Aumen Mchy. Co., Baltimore, 
Md. Hendrie Bolthoff Mfg. Co., Denver, Col. 


Moline Multiple Spindle Pin Drill with 
Sliding Jig for Drilling Brake Pins 
and work of a similar class. 


This machine is especially adapted for its work and has every 
convenience for handling. Shifting jig permits changing work 
while drilling is in progress, making the drilling action practically 
continuous. Jig also adjustable for different diameters and 
lengths of pins. Full description on request. 


Multiple Spindle and Gang Drills for all purposes. 


MOLINE TOOL COMPANY, Moline, Ill., U.S.A. 


AGENTS: Marshall & Huschart Machinery Co., Chicago, Milwaukee, 
St. Louis and Indianapolis. 
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Do You 
Want 
the Best 
Radial 
Drill ? 


TRY 
THE 
GANG 


It has the most direct drive of any machine of its 
class—is more easily controlled—has capacity for 
a wide range of work—strength and rigidity for 
heavy cuts. All our machines are compact in 
shape and without complicated mechanism. 


Write for special details. 


THE WM. E. GANG CO., Cincinnati, Ohio 


Domestic Agents—Hill, Clarke & Co., Boston, Chicago. Philadelphia and New 
York. C. H. Wood Co., Syracuse, N. Y. Baird Mchy. (Co., Pittsburg, Pa. 
Miller Supply Co., Huntington, W. Va. W. M. Pattison Supply Co., Cleve- 
land, O, Osborne & Sexton Mchy. Co., Columbus, O W. R. Colcord Mchy. 
Co., St. Louis, Mo. Perine Mchy. Co., Seattle, Wash. Hewitt Mchy. Co.. 
San Francisco, Cal. 
Foreign Agents—Williams & Wilson, Montreal, Canada. H. W. Petrie, Tor- 
onto, Canada. Sanford & Co., Monterey, Mexico. Limbourg Freres, Brussels. 
i . Adler & Eisenschitz, Milau, Italy. Ihuck & Hickman, London, 
. V. Lowener, Copenhagen, Denmark. C. A. Swensson & Co., 
Stockholm, Sweden. Axel Christiernsson, Abo, Finland. 


Simple, 


The Reynolds 
Gear Hobbing 
Machine 


Strong and Direct 


is an ideal pro- 
ducer of accur- 4 
ate Spur Gears. ' 


There is no com- 
plicated mechan- 
ism requiring a 
highly trained 
operator. All un- 
necessary joints 
and adjustments 
are eliminated by 
the use of hobs of 
fixed thread an- 
gle. The power 


is applied directly 
to the hob. 


Strength and stiff- 
ness are special 
features, ample 
support for both 
work and tools is 
furnished. The machine is designed especially for the use 
of high speed tools, and is guaranteed to drive them to their 
limit. 
Detailed description of this machine will be sent on request, 
also circular of the Reynolds Power Screw Driving Machine. 


Reynolds Machinery Company 


MOLINE, ILLINOIS 


MACHINERY 
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Before you can keep your Loose 
Pulleys properly oiled, you'll have to 
eliminate centrifugal force— 


AND THAT’S 


A BIG ORDER 


Why be wedded to the oil can, 
when ARGUTO OILLESS BEAR- 
INGS will rid you of having to oil 
your Loose Pulleys and reduce your 
friction losses? 


It is not much to 
look at and noth- 
ing to look after. 


Arguto Oilless Bearing Co. 


Wayne Junction 
Phila., Pa. 


COPYRIGHTED 
1909 
BY 


\ARGUTO OILLESS 
BEARING 
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U. S. ELECTRICAL DRILLS 


are considered by manufacturers who have had experience with other makes 
to be the best on the market. One large firm in Indianapolis who has been 
using U. S. drills, recently sent seven of another make to us and said “make 
us an allowance, replacing same with U. S. drills.” This is only one case 
where we have replaced other make drills. WHY? For the reason that 
U. S. drills stand up to the work, and are not in use one half of the time and 
the other half in the repairshop. We consider every trial order a sale. Let 
us send you one or write for our late catalog. . We can refer you to users in 
any city or country in the world. 


We 
Manufacture 
the Largest 
Line of 


Portable 


Electric Tools E 
Made in 4 Sizes—34 - 1-1 and 2”. 


e 
In Drills in Steel. 
3%" drill, switch in handle, for drilling in steel. 


Air-cooled motor. %" drill made in same style. 
Also corner drills. t e 


| 


CENTER GRINDERS. For heavy grinding. This style Grinder is made with an 


%, 


Apo . angle plate; has a vertical adjustment; is adapted for grinding 
For grinding Centers, Cutters, Dies, Rolls and Internal and large rolls, or grinding on planer or boring mill. Made in 4 sizes 
Surface Grinding. Setin Tool Post of Lathe Planer or Milling —Y%H.P. 1,2,3H.P. runs off lamp socket. 


Machine. 


MADE 
FOR DIRECT OR 
ALTERNATING 
CURRENT 


TYPE O. SURFACE GRINDER. . 
Made in three sizes. 


This grinder was particularly devised for rough surface 
grinding and the cleaning of castings of any kind. It also does 
away with hand filing and chipping. Can be suspended any- 
where. Carries cloth wheel for grinding off filler or polishing Bench 
metal surface. So sea 


Grinders. Just attach to lamp socket. 4 sizes—-Y4—% 


The United States Electrical Tool Company 
Cincinnati, Ohio, U.S. A. 


FOREIGN AGENTS: Canadian Fairbanks Co., Montreal, St. Johns, Toronto, Winnipeg, Calgary and Vancouver. Selig,Sonnenthal & Co., 
London, England. With. Sonesson & Co., Malmo, Stockholm and Gothenburg. Aktieselskabet, Denmark, Finland. J.S. Cock, Christiania, 
Norway. Glaenzer, Perreaud & Thomine, Paris, France. Hans Schulze, Brunn, Austria. 
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At the Automobile Shows Note the Great 
Number of Commercial Cars Equipped — 
with “Whitney” Driving Chains 


“Whitney” Chains, Hand Millers, Machine Keys, Etc., 
Are made in a Modern Fire-Proof Factory 


If you are not taking advantage of the 


Woodruif Patent System of Keying TheWhitney Mfg.Co. 


It will pay you to investigate. 


Better results and a great saving in cost. HARTFORD, CONN. 
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Screws and Bolts 


Especially large sizes made from 
steel and properly finished, such 
as you cannot easily secure on 
the market from other sources, 
are a regular product with us. 
Our welding process enables us to 
make better, strong- 
er and more de- 
sirable bolts and 


screws than can 
be made in 


any other way. 


We'll save you 
the bother of mak- 


ing themyourselves 
and save you money 
too. We make more 
Special Large Sizes than we do regular. 


Look over your requirements— 

perhaps you will be surprised. to 
learn how many large sizes you use 
and how much you are losing on 
them by not buying them from ‘us. 


Our booklet tells more E Bout it. 


The Electric Welding Products Co. 


CLEVELAND, OHIO 


Adv. Index pages 36-49 MACHINERY 93 


Men Made 
THEIR Mark 


In a double sense the men whose experiences are given below made their 

mark. First, they marked an “X”’ before the positions of their choice on an 
I. C. S. coupon; second, they studied themselves into responsible and high- 
salaried positions—thereby making their mark in the world. Every month more 
than 300 I. C.S. students write to the Schools telling of positions bettered and 
salaries increased through study of I. C. 5. Courses. 

Do you want to advance? Are you eager to get. out of the rut that leads to the 
scrapheap? If so, the International Correspondence Schools afford a quick and sure 
way. No matter where you live, how little spare time you have, how small your present 
earnings, nor how limited your schooling—the I. C. S. will start you toward success and stay 
with you till the goal is reached. The I.C.S. student has no textbooks to buy; he does not 

have to lose even an hour from work; he is in a class by himself and studies where and when he 
pleases. The I. C. S. system of training men for their work while at their work has brought 
success to tens of thousands. Why not let it bring success to you? 

To get full particulars about the I. C.°S. plan, mark and mail the attached coupon. Doing so 
will cost you only postage and place you under no obligation. Do not delay until you have mislaid 
the coupon. Mail it NOW. 


These Men Made Their Mark 


C. H. BURROWS, General Superintendent of the Victoria Paper Mills Co., of Fulton, N. Y.—Left school at the 
age of nine. Had nothing more to do with systematic training till at the age of twenty-six he enrolled with the 
International Correspondence Schools for a Mechanical Course. At that time was a mill hand earning $2 a day. 
Advanced to the position of mechanical superintendent for the Champion Paper Co., of Carthage, N. Y., at a salary 
of $2,500 a year. Next became general superintendent for the Victoria Paper Mills Co., of Fulton, N. Y., which 
position he now holds. 


B. E. McDOUGLE, Thomas,: Ala.—Was a country school teacher 22 years of age when he enrolled for the 
General Chemistry Course. He rapidly advanced to his present position—that of first assistant chemist for the 
Republic Iron and Steel Co.—and increased his earnings more than 150 per cent. before finishing his Course. 


HARRY J. LEBHERZ, Frederick, Md.—Enrolled for the Electrical Engineering Course at the age of sixteen. 
Four months after enrolling secured a job as draftsman and gradually advanced to a position as head designer. 

Was recently made assistant superintendent for the Ox Fiber Brush Co., of Frederick, Md., with a salary 800 per 
cent. greater than when he enrolled. 

WM. MALTHANER, Green Island, N. Y.—Enrolled SF SSSHSHSHSHSHSHHSHSHSHSSHSHHHSHSHS HHS SESE SESE ES ESSE 
for Mechanical Drawing while employed as an apprentice ¢ International Correspondence Schools 
machinist at the age of nineteen. Later enrolled for Box 980. SCRANTON. PA 
Electrical Engineering. Became division master mechanic ti : , ; 
of the Delaware & Hudson Railroad at Green Island 
(Troy), N. Y. Salary increased from 80 cents a day to 


Please explain, without further obligation on my part, how I can qualify 


for a larger salary in the position before which I have marked X. 


9 Electrical Engineer Civil Engineer Chemist 
more than $2,500 a year. Bi gcesee eens Des. Berle Eng. eeeares 
e ynamo Foreman as Engineer ustrator 
J. E. REDFORD, 3210 N. 10th St., St. Louis, Mo. Elec.-Light. Supt. Refrigeration Eng. Bookkeeper 
Was an usher at the Union Station when he enrolled with Elec.-Ry. Supt. Foreman Machinist Stenographer 
; : oye Electrician Foreman Toolmaker Civ. Ser. Exams. 
the I. C. S. Quickly prepared himself for a see as Telephone Engineer Foreman Molder 4 Commercial Taw. 
1 ic Mfg. Co. alarv elegraph Engineer oreman Blacksmit rchitect 
Saeco <5 Bape Wagner moat: Hes foeehe if Mechanical Eng. Sheet-Meta! Drafts. Structural Engineer 
oubled. Is able to do mechanical drafting LOR ROE Machine Designer Marine Engineer Contractor & Builder 
in spare time and thus add considerably to his earnings. Mechanical Drafts. Hydraulic Engineer Ad Writer | 
S Foreman Pat’nmaker| Mining Engineer Window Trimmer 
GEORGE M.GRIFFIN, Roundup, Mont.—Was work- 
ing as a miner whefi he enrolled with the I. C. S. Is ree 


now superintendent for the Republic Coal Co., with an 
increase in salary of 120 per cent. Finds the instruction 


: : : Street and No.. 
received from his Course of great value in his work. 


eoeoeeoeeoeoeooeoeoeoee CH HSHHHHHHHSH 
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Second 
Belt Drive 


- Planers 


22" to 30" Sizes 
17" Geared Planer 


Second ‘Belt? Drive “Planers 
not only consume less power 
than full geared machines, 
but produce more work in 
a “OV CN GIMe tit More 
smoothly, wear longer, are 
more convenient in oOpera- 
tion and can be run at speeds 
that would ruin a full geared 
planer. 


MACHINERY 


Two classes of 
high grade tools 


AND 


that will make 
a difference in 
productioncosts 
and in the daily 
output of ac- 


curate and well 
finished work. 


Catalogues cover 
the full line of ma- 
chines and will be 
matled on request. 
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High Speed 


Engine Lathes) 


Our High Speed Engine Lathes 
are of new design, rigidly con- 
structed and have every facility 
for rapid operation. All speeds 
and feeds are quickly and easily 
obtained. Double back gears 
and a three step cone carrying 
an extra wide belt materially in- 
crease the power. Feed works 
are made heavy and strong to 
meet any requirement that may 
be put upon them by the power- 
ful head. 


Whitcomb-Blaisdell 


Machine Tool Co. 


Worcester, Mass., U.S.A. 


AGENTS: Hill, Clarke & Co., Boston, Chicago and 
Cleveland,O Vandyck Churchill & Co., New York 
and Philadelphia. Thomas & Lowe Machinery 
Co., Providence, R. I. C. H. Wood Co., Syracuse, 
N.Y. E. L. Essley Machinery Co., Chicago, Ill. 
Marshall & Huschart Machinery Co., St. Louis, 
Mo. J. L. Osgood, Buffalo, N. Y. Perine Machin- 
ery Co., Seattle, Wash. Compressed Air Machin- 
ery Co., San Francisco, Cal. Somers, Fitler & 
Todd Co., Pittsburg, Pa. Chas. A. Strelinger Co., 
Detroit, Mich. Zimmerman-Wells- Brown Co., 
Portland, Ore. Smith-Booth-Usher Co., Los An- 
geles, Cal. C. W. Burton, Griffiths & Co., London, 
England. Fenwick Freres & Co, Paris, France. 
Ludw. Loewe & Co., Berlin, Germany. De Fries & 
Co., Dusseldorf, Germany. Wilh. Sonesson & 
Co , Malmo, Stockholm, Gothenburg, for Sweden. 
Aktieselskabet, Wilh. Sonesson & Co., Copen- 
hagen City and Freeport, for Denmark, Norway 
and Finland Van Rietschoten & Houwens, Rotter- 
dam, Holland. Williams & Wilson, Montreal 
Canada. A. R. Williams Machinery Co., Toronto, 
Canada. 


Adv. Index pages 36-49 MACHINERY 95 


WE HAVE BEEN MAKING 


Cleveland Open Side Planers 


FOR THE PAST SEVEN YEARS. 


Bed, column, and cross rail of Box Section design. 


All gears removable from side except bull gear which lifts 
out from top. 

Rack under table made of semi steel. 

All machines have countershaft attached to top of column. 

Planers furnished parallel or right angle drive. 

Any size from 30" to 60", any length. 

Simplicity without sacrificing any movement or conven- 
ience, is our aim. 

Workmanship and facilities unexcelled. 


MANUFACTURED BY 


The Cleveland Planer Works 


JAMES G. DORNBIRER GEO. W. FORD 


3150-3152 Superior Ave., CLEVELAND, OHIO, U.S.A. 


eee NC 
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without shock. 
_ Driven by non-shift- 
ing belt running al- 
ways insame direction. 

Variable cutting 
speed. 

Constant return. 

Crosshead extended 
back between uprights 
and secured front and 
rear. Patent feed mo- 
tion. Uprights of 
heavy box form. 

Ways lubricated by 
power pump. 


Catalogue No. 700 
mailed on request. 


CRANES - INJECTORS - SHAFTING - TURNTABLES - ETC. 
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[BEACH CHUCKS 


“MORSE” 
QUALITY 


A customer has recently written us_ that 
he.-has had: one .of -theses chucks sin tse 


37 YEAKS 


and wishes to know if we can repair it. 


We take considerable pride in the fact that this Chuck has been used nearly 
two score years, and we claim this is on account of its superior yet 
simple construction; its power to hold drills without slipping; its easy 
adjustment, and its durability, which has been proven again and again. 


Morse Twist Drill & Machine Co. 


NEW BEDFORD, MASS., U. S. A. 
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British Agents: Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C. 


{ | 


A) 
HAA 


The only machine on the market for 
repair shops, R. R. and machine 
shops where a few bolts or pipes of 
a variety of sizes are to be threaded. 
Write for prices, catalog 34-L and 
book of testimontals. 


SOLE MAKERS 


Wiley & Russell Mfg. Co. 


GREENFIELD, MASS., U. S. A. 


MACHINERY 


Green River Opening-Die Bolt- 
Cutter, Nut-Tapper, Pipe-Thread- 
er and Cutting-Off Machine :: :: 


“You can change from one size die to 
another in less than one minute’s time.” 


TESTIMONIAL 


East Hampton, Conn., Sept. 22d, 1909. 
Messrs. Wiley & Russell Mfg. Co, 
Greenfield, Mass. 

Gentlemen :—In reply to your inquiry of Septem- 
ber 14th, would say that after a careful consideration 
of the merits of the various pipe cutting aud thread- 
ing machines on the market, we purchased one of 
your No. 50 Bolt and Pipe Cutting Machines for use 
in the plumbing and steam fitting department of our 
mill, and after about two months use of this ma- 
chine, we are pleased to say that it more than meets 
our expectations. 

One of the essential requirements in work of this 
class is, that the chanyes for dofferent sizes of pipe be 
easily and quickly made, and this feature, your ma- 
chine possesses above all others that we have ex- 
amined. 

The machine is strongly driven, and never hesi- 
rhe on pipe of the full capacity of the machine 
(2" 

With the scroll chuck on rear end of spindle, we 
believe that you have the best Pipe Cutting and 
Threading Machine, particularly for the plant do- 
ing its own steam fitting, that is now on the market. 

Wishing you success, and assuring you of our 
further patronage, we beg to remain, 

Yours very respectfully, 
(Signed) Summit Thread Co. 


DIE HOLDERS 


q This is one of a line of Die Holders for 
Screw Machines which we are now pre- 
pared to furnish. 


@ The model shown is made to take the cele- 
brated LITTLE GIANT dies, but we have 
other models taking spring screw threading * 
dies, and others in solid form without the 
interior clutch shown in this model. 


q The shank of this Holder is hollow permit- 
ting any length of thread to be cut. The 
jaws of the clutch engage and disengage 
without difficulty, and without the hammer- 
ing that ruins the jaws of the clutch. 


q NO STRIPPED THREADS IN BACK- 
ING OFF. 


Write for ‘“‘DIE HOLDERS,”’ 
It's CATALOG No. 24. 


| Wells Bros. Company 


GREENFIELD, MASS., U. S. A. 


NEW YORK CHICAGO LONDON 


Little Giants 
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No. “0” Horizontal Boring, Drilling and 
Milling Machine 


Rapid in operation. 
Positive drive 
throughout. Eight 
Spindle speeds 

Que Tanging from 12% 
to -15$e Reba 
Eight changes of 
feed, all reversible. 
All Gears and moy- 
ing parts encased. 
A Machine that 
pays and pays at 
once. 


Ask us for the 
bulletin 


The Fosdick Machine Tool Company, Cincinnati, Ohio, U.S.A. 


FOREIGN AGENTS: R. S. Stokvis & Zonen, Rotterdam, Holland. Fenwick Freres & Co., Paris, France. Ludw. Loewe & Co., Berlin, 
Germany. Adolfo B. Horn, Havana, Cuba. Bevan & Edwards, Propty. Ltd., Melbourne, Australia. 


“RAD The “BARNES” 
o LATHES 


‘9 in to 13 in. Swing 


No. 13. 13-in. Swing Lathe 


Look at the positive feed in the carriage; 
consider the variety of feeds without change 
of gears; a strong feed and not equaled by 
any lathe of its size; has compound rest and 
automatic cross feed; has hollow spindle 
and set over tail stock; is back geared and 
a £: cuts right or left hand screws. Every gear 
is cut from solid metal; the best of work- 
manship, accurate and practical, strong and 
convenient in operating. 


PRICES : 
With Countershaft, 5ft. Bed - - $167.00 
GPR ol een aOO 
Re Per bke Nah Ss 187 00 
polinaees ii eam A 10.1 
LO! 22 eRe eS eae 
Send for Lathe Catalogue. I cnn Mh 2 eam oS Sa oe } 


Feed Arrangement in Tool Carriage. Pat. May 6, 1902. 


Ww. F. & JNO. BARNES co., 231 Ruby St., (*s72"*") ROCKFORD, ILL. 


SOLE MANUFACTURERS 
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Gisholt Vertical Boring Mills 


2 SREP ESO 


Saat nA | | Represent the highest type machines of 


> 
their class. They are especially designed 


to stand the heavy strains that follow the 
use of high speed steels, and are equipped 
with the latest time and labor saving de- 
vices. 


THE 30" BORING MILL 


as shown, is powerfully driven by four step 
cone pulley, back gears are thrown in or 
out by means of an eccentric, the direct 
drive being through a positive clutch. Six- 
teen table speeds are provided and eight 
changes of feed. Micrometer Index Dials 
on both feed screws save a world of need- 
less calipering and measuring, and the 
Automatic Feed Tripping Device is an 
almost invaluable feature. 


We build a full line of Boring Mills 
and the celebrated Gisholt Turret 
x Lathes. Full particulars on request. 


Coe MOUTH Gee 


Gisholt Machine Company 
Works: Madison, Wis., and Warren, Pa. 
General Offices: 1316 Washington Ave., Madison, Wis., U.S. A. 


New York Office: Fulton Bldg., 50 Church Street. 
Chicago Display Room: 624 Washington Blvd. 


THE 16-INCH WALCOTT ENGINE LATHE 


Successfully meets modern demands because it is built from modern design and equipped 
with modern fixtures and attachments. , 
The head stock of heavy section is rigidly bolted to the bed; the bed is deep and heavily 
ribbed; four step driving cone; six feed changes instantly available; operating handles con- 
veniently located. A full description of the Walcott Lathe is yours for the asking. 


WALCOTT & WOOD MACHINE TOOL CO., Jackson, Michigan, U.S. A. 
Succeeding GEO. D. WALCOTT &-SON 


AGENTS: Frevert Mchy. Co., New York. Chandler & FarquharCo., Boston, Chas. G. Smith Co., Pittsburg. Strong, Carlisle & Hammond Co., Cleveland. Hill, Clarke & Co., 
+ Chicago. FOREIGN AGENTS : Fenwick Freres & Co., Paris. Buck & Hickman, Ltd., London. 
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that we are the largest 
concern in the world, with 
the most ‘complete and up~-to- 
date equipment, for doing all kinds of 


ELECTRIG 
WEL DIN «Ge 


We have machines especially adapted to all classes and conditions 
of work. 


Our operators are no theoretical men, but are practical mechanics, 
developed in our own factory, under the direction of one of the 
most able-bodied men connected with the electric welding business. 


. We want to assure you that 
there is more to electric weld- 
ing than the simple applica- 
Os tion of the current, and to be 
ARMATURE SHAFT a successful operator of an 
Weight 1500 Ibs.—shaft 4" in diameter : : . s 
electric welding machine is a 
profession that can only be acquired through years of actual experience. 


With our large and excellent equipment and thoroughly trained opera- 
tors we are Ina position to give 
you the best possible service 
and ata less cost than can be se- 
cured through any other SOUICE. AUTOMOBILE DRIVE SHAFT CASING 


Don’t get the impression that electric welding is practical only for 
small work, where strength is of little or no importance, but send for 

our art booklet in which is illustrated a number of large objects 
electrically welded by our process, and you will note that they are 
parts in which strength is the one and most important feature, and 
on which a great amount of dependence is placed. 


The Standard Welding Company 


Western Representative, Eastern Representative, 
L. F. MCCLERNAN, VU L. D. ROCKWELL, 
Monadnock Block, CLE ELAND United States Express Bldg., 
CHICAGO. NEW YORK. 
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For the manufacture of Locks, Hardware, Cutlery, etc. 


Stiles Power Punching Presses 


The best concerns in America and Europe employ them. 


Frame The design of the frame combines greatest strength and 
rigidity with convenience for handling dies and material. 


Pitman The pitman is made of steel, its lower end rests on a 
solid seat machined in the slide. 


Graduated The eccentric disc is graduated for ido of an inch 
Eccentric adjustment, permits of rapid and accurate adjustment and 
Adjustment transmits the pressure entirely through solid metal. 


Shaft The shafts are hammered steel of large proportions. 
Flywheel The flywheels are of large diameter, and bronze bushed. 
Slides The slides are well gibbed and scraped to an accurate 


fit. _Watchmakers, whose dies are most delicate, use Stiles 
Presses extensively. 


“STILES” PUNCHING PRESS 


E. W. BLISS CO., 5 Adams St, Brooklyn, N: Y. U.S. A. 


Representatives for Chicago and vicinity:  Stiles-Morse Company, 562 Washington Boulevard, Chicago, III. 
European Office: 100 Boulevard Victor Hugo, St. Quen, (Paris) France. London Office: 114 Queen Victoria St., London, E. C., England, 


Did it ever occur to you that the lazy man is some- 
- times the one who gets the most done? 


Ve ae - With the right kind of a lazy man—that is, the 


one who is always scheming to save work, the 


LUCAS 


Power Forcing Press 


is a favorite, because 


THE BELT DOES THE WORK 


2 BS 

% fo Bogen eo 
Ve, o* 

6 AWE ey 


BELT PQWER is easier, quicker and MORE 
ECONOMICAL than MAN POWER isn’t it? 


a =) 


LUCAS MACHINE TOOL CO., Atways'or Cleveland, O., U.S.A. 


AD USTRALIAN AGENTS: C. W. Burton, Griffiths & Co., London. Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. 
Ps vetoue eekacharat & Schutte, berlin, Vienna, Stockholm, St. Petersburg, Copenhagen, Budapest. E. McCray & Co., Sydney, Australia, 
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The Eclipse Sectional Rainbow Gasket 


The Eclipse Sectional Rainbow Gasket is the only tubular 
GasKet in the world that will hold 3,000 pounds pressure 
and that will do the work. Why? Because it is the only 
GasKet that is made of the 


Celebrated 


Rainbow PacKing Compound 


DE Mw Re >Sp x 
3éeinch, %4-inch, 58-inch SS ae ‘ M=inch, %-inch, 1=inch 
For Hand Holes AY (> ) For Extra Large Joints 
In Boxes 3 to 5 Ibs. RSUHONAL F sto P In Boxes 4 to 6 Ibs. 


Fac-Simile of a Geinch Section of Eclipse GasKet 
Showing Name and Trade-MarkK Imbeded 


We have the most modern and Extensive Rubber Factory in the World 
and manufacture the highest grade of all Kinds of 
mechanical rubber goods, including 


Pump Valves Rubber Gas Bags ‘Faucet Balls 

Gauge Glass Rings Rubber Hat Bags Garden Hose 
Gaskets and Rings Fire Hose Tubing 

Rubber Buckets and Pails Landing Pads Diaphragms 

Discs Hose Nipple Caps Air Brake Hose 
Rubber Belting Mats, Matting Steam Hose _ 
Packings Rubber Mallets Suction Hose 

Rubber Springs Tiling Pneumatic Tool Hose 


SOLE MANUFACTURERS OF THE CELEBRATED RAINBOW PACKING 


MANUFACTURED EXCLUSIVELY BY 


The Peerless Rubber Manufacturing Company 


16 Warren Street and 88 Chambers Street, New York 


Detroit, Mich., 24 Woodward Ave. Richmond, Va., 1323 E. Main St. Pittsburg, Pa., Moe First ae 
Chicago, Ill., 202-210 South Water St. Philadelphia, Pa., 245-247 Master St. , Ga., 
Indianapolis, "Ind., “5 % S. Capital Ave. Dallas, Texas, 177 Elm St. 

Louisville, Ky., N. E. Cor. Second and Washington Sts, Memphis, Tenn., 228 Front St. ‘ 

New Oucaie La... Cor, Common and Tchoupitoulas Sts, St. Louis, Mo., 1213 Locust St. Buffalo, N. a 379-383 Washington St. 
San Francisco, Cal., 416-422 Mission St. Denver, Col., [556 Wazee St. Boston, Mass., 110 Federal St. ; 
Seattle, Wash. 212-216 Janeen St. Kansas City, Mo., 1221-1223 Union Ave. Syracuse, N. Y., ay es 14 S. Clinton St. 
Omaha, N "1218 Farnam Waco, Texas, 709-711 Austin Ave. Rochester, N. Vis E. Main St. 
Spokane, Wash, 1016-1018 “Railroad Ave. ‘ Tacoma, Wash., 1316-1318 A St. Portland, Ore. 37230 N. Front St. 


Adv. Index pages 36-49 MACHINERY 103 


Every grinder is just so much metal until it 
goes into operation 


Then it becomes a living thing — 

a factor of importance in your « 
work—particularly so if it isa 
“Greenfield”? Grinder—with its 

speed, accuracy and numerous 
attachments. 


The universal swivel vise and cup- 
wheel holder, shown herewith, permits 
dies, keys, forming tools, etc. to be 
ground accurately to any desired angle. 


See the catalog for full line of attachments 
and special fixtures. 


Greenfield Machine Co. 


Greenfield, Mass., U. S. A. 


THE WHITON 
Revolving Centering Machine 


For Accurately Centering Finished Shafts 


The cut shows new REVOLVING 
CENTERING Macuine—a large size 
of the well known machine of this 
type. It is heavier throughout and 
has capacity to center shafts up to 
5 inches in diameter. 

Constructed same as the smaller 
machine and embodies all the spe- 
cial features. 

Circulars and prices sent upon 
application. 


The D. E. Whiton Machine Company 


New London, Connecticut 
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Ea TENGE ER ETI TENE 
Every Manufacturer of Gas 
and Gasoline Engines knows 


. What these are, and he ALSO knows from 
EXPERIENCE how difficult it 1s to PRODUCE, 
COMMERCIALLY, valves which are ACCUR- 
ATE. Here are 125 VALVES and they are 
ACCURATELY ground, removing from .010" 
to .O15". 


Cy 
50O per hour on stem. | 
100 per hour on 45° face. 13 
125 per hour on 234" diameter. 


Write for Circular No. 99 


AGENTS— 
Vonnegut Hardware Co., Indianapolis. e : 
Robinson, Cary & Sands Oo., St. Paul and Duluth. () On rin If Om an 
Manning, Maxwell & Moore, Pittsburg, St. Louis, Philadelphia, Atlanta. 
i Prentiss Tool.& Supply Co., New York, Boston, Buffalo, Syracuse. 
§ Motch & Merryweather Mchy. Co., Cleveland, Detroit and Cincinnati. 


The Canadian Fairbanks Co., Montreal, Toronto, Vancouver. WORCESTER, M ASS. 


Henshaw Bulkley & Co., San Francisco, Los Angeles. 
Ludw. Loewe & Co., Ltd., London, Berlin, European Agents. 
FW. Horne Yokorama jagnaa ay eee ae CHICAGO STORE: - - 27 North Canal Street 


82-N 


Re ELS EAS EO SP a GT 
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When you buy Grinding Wheels you 
Should give the investment the same 
consideration as an investment in stocks. 
The ‘earnings’ count; not the price 


paid. 


Norton Alundum Wheels 


are a good investment because of what 
they will earn in the shop—because of 
fast cutting quality and long life. 

You may have a grinding proposition 


now. 


Norton Company 


Worcester ' New York Chicago 
Main Works 50 Church St. 27 N. Canal St. 
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By Way of Example 


We show herewith what can be 
done in rapid grinding on the 


He ald Internal Grinder - Bushing Machinery steel, case hardened; .008 stock ’ | 


removed ; grinding time, 2 minutes 


UST a sample of every day work turned out on this machine, which meets 
the demands of modern manufacturing fairly and exactly. The Heald 
Internal Grinder is so designed that the grinding wheel is rigidly supported, 

eliminating vibration, giving a smooth motion and perfect contact and permitting 
heavy work to be handled with least 
wear tothe wheel. Five different speeds 
of rotation for the work, cover various 
sizes of holes and materials to be ground, 
and there are three different speeds of 
table travel for each of the work speeds. 


Every convenience for easy operation. Especially 
adapted for automobile, gas engine, and similar 
lines of work. Catalogue on request. 


The Heald Machine Company 


20 New Bond Street Worcester, Mass. 


All Speeds are Safe with 
Safety Wheels 


With the safety collar in position your wheels are as safe running at highest 
speeds as at low speed without it. Safety Wheels are graded to suit every 
class of work. Are made in all the necessary sizes and shapes to fit stand- 
ard grinding machines, combine uniform hardness with perfect porosity, are 
durable, free cutting, not affected by oils or acids and will stand the test of time. 

Made of Emery, Corundum and Carbondite. Unequalled for strength and long service. 


Glad to “show you” 


THE SAFETY EMERY WHEEL COMPANY, Springfield, Ohio 


FOREIGN REPRESENTATIVES—Pfeil & Co., London. V.Lowener & Co., Copenhagen. Adler & EHisenschitz, Milan. De Fries & Co., Act. 
Ges., Dusseldorf, Berlin, Wien and Paris. J. R. Baxter & Co., Montreal, Canada. 


CEO Seal rs Aa a ae 
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DoY ou Grind Anything in this List? 


Tools, cutters, shafts—straight or taper—anything, in fact, that can be turned on a 
lathe—can be ground on the 


LANDIS UNIVERSAL GRINDER 


easily, quickly and to an accuracy of .00025-inch. Your tool room is not complete, nor 
your grinding on the proper basis, unless a Landis Grinder forms part of the equipment. 


This machine is very strong 
and rigid, built to stand 
severe service, to produce 
large quantities of accurate 
well finished work; and is 
adapted for grinding all 
classes of work that can be 
carried by either face plate 
or chuck—internal or ex- 
ternal; for grinding ream- 
ers, gauges, dies, arbors, 
boring bars, spindles, mill- 
ing cutters, gear cutters, 
forming mills, etc. 


Write for some cost cutting 
figures and further detarts. 


LANDIS TOOL COMPANY, Waynesboro, Pa. 


AGENTS—C. W. Burton, Griffiths & Co., London and Glasgow. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg, Copen- 
hagen and Budapest. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co. Toronto. 


Williams & Wilson, Montreal, Canada. 
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Transferring on the last operation (grinding) is 
dangerous practice. Install a 


Bryant Chucking Grinder 


and have concentric diameters 


Tee machine is a multiple wheel grinder which per-- 

mits finishing a piece completely—grinding hole, 
face and outside—at one chucking. The system of stops — 
for shoulder and diameter control are the most effective 
and reliable—insuring exact duplication. There is time 
saved, labor reduced and a finer finish secured by Bryant 
methods. 


A Bryant Chucking Grinder ts the Turret Lathe of the 
grinding avl. : : 3  } 2 ASR us®jor the Camogue 


Bryant Chucking Grinder Company 


SPRINGFIELD, VERMONT, U. S. A. 
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This Designer was up on Besly Grinding Practice 


See that Facing Cast Iron Pump Flanges . 


groove. Castings are thin, dense and hard. 


Stock removed—enough to clean up, about 
ES Totes 

Machine, No. 14-23 K Besly Grinder with 
suitable angle plate workholder bolted to 
GEARED lever feed table. 


Time, 120 pieces per hour 


Note: Pattern was changed to leave a 
groove in the surface as shown. This groove 
reduces area of ground surface, provides a 
discharge for the grindings, reduces travel of 
grindings and makes this job a big success on 
the disc grinder. 


ARE YOU UP ON DISC GRINDING? 


_Does your shop enjoy the advantages of modern disc grinding equipment? If not, your competitor who is 
equipped, has an advantage over you by reason of his low manufacturing costs. 


Grinding is done by emery (or other abrasive) cloth sheets, called circles, glued to the faces of steel disc 
wheels. When the circles become worn, they are torn off the steel wheels and new circles glued and pressed on. 


The BESLY GRINDER is used chiefly for making, perfecting and finishing flat surfaces of metal. It can be 
operated by unskilled labor, and work for which it is adapted is done in a fraction of the time required by the lathe, 
planer, shaper, milling machine, file or any other type of surface grinder. 


IMPROVES PRODUCT — INCREASES OUTPUT — REDUCES COST 
BESLY GRINDER IS THE FASTEST SURFACE GRINDER IN EXISTENCE 


BECAUSE: 
It practically ELIMINATES usual CHUCKING TIME, because work 


can be allowed to “float” when forced against grinding wheel ; therefore does 
not require rigid chucking. 


The Helmet Spiral Disc Wheel REMOVES METAL FASTER than 


any other type of grinding wheel known. 


The Helmet Spiral Disc Wheel CUTS ALL OVER THE WORK 
AT ONCE. 


The Helmet Spiral Disc Wheel CANNOT BE BROKEN, therefore 


gives operator a sense of security, conducive to greater production. 


g ELASTIC hand FEED of the Besly Grinder gets FULL EFFICIENCY 
== p from grinding wheel, all the time. This, power feed cannot do. 


P Ae Sim Disc Wheel, Peete with 
circle torn o show construction. e€ glue : : ‘ ; 
imbeds in the grooves, holding the circle Be Up On Disc Grinding, the Modern Way to Machine Flat Surfaces. 


firmly to th ie tnatl :; ; “a: ; 
Beneeet ES Orie = neg emo Write today for illustrated booklet-—“Besly’s Modern Disc Grinding Practice” 


imbedded glue acts asa driver to the circle, ini 7 i i k ; 1 
same as the tail.of « lathe dog, As some containing valuable information for Works Managers, Purchasing Agents, 
Besly Spiral Disc Grinders are capable of Designers, Draughtsmen, Shop Superintendents, Shop Foremen and Work- 


transmitting twenty horse power,this driver : 5 5 
feature will be readily appreciated. men. Mailed free on application. 


Among our 80 varieties of BESLY GRINDERS is one just suited to your work. We would like to prove 
our claims on some of your samples. No charge for the demonstration. Send us some samples and we'll grind 
them for you and report,time and material used. 


CHARLES H. BESLY & COMPANY 


CHICAGO (Originators of Disc Grinders) i SirAg 
Largest Manufacturers of Disc Grinders in the World 


FoREIGN AGENTS—Canadian Fairbanks Co., Ltd., Calgary, Montreal, St. John, Toronto, 
Vancouver and Winnipeg. Buck & Hickman, London and Birmingham. Chas. Churchill & 
Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. Schuchardt & 
Schutte, Berlin, Vienna, St. Petersburg, Stockholm, Copenhagen, Budapest and Shanghai. 
Alfred H. Schutte, Cologne, Paris, Brussels, Liege, Milan, Madrid, Bilbao and Barcelona. 
Thos. Drysdale & Co., Buenos Ayres. John Danks & Co., Melbourne and Sydney. 
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FOR ALUMI 


ABRASIV 
FAST GRINDING WHEELS 


do splendid work. They never become “‘clogged”, and they rip off the surplus with such speed that 
it’s an actual pleasure for the men to do the work. It’s like feeding lumber to the buzz saw, for they 
don’t-merely grind—they “cut.” And not on aluminum castings alone, but on all kinds of work from 
the finest to the most delicate tempered tool to the roughest iron or steel castings. 


GLAD TO SEND VOU, ONE ONT TRTAZ. 


Solving grinding problems is our hobby, so if you have trouble of any kind, tell it to us—the chances 
are we can help you, we’ll try to anyway. 


ABRASIVE MATERIAL ©0O., Philadelphia, Pa., U. S. A. 


AGENTS—H. A. Stocker Machinery Co., Chicago, Ill. E. Sonnenthal, Jr., Berlin, Cologne and Vienna. Wilh. Sonneson & Co., Meee 
Copenhagen. Glaenzer, Perraud & Thomine, Paris, France. R. d’Aulignac, Barcelona, Spain. Spliethoff, Beeuwkes & Co., Rotterdam, 
Holland. R.S. Stokvis & Fils, Brussels, Belgium. 


CO. PHILA. 


TAYLOR UNIVERSAL TOOL GRINDER 


AND 


EQUIPMENT 


for grinding lathe and 
planer tools in the most 
approved manner. 


Unskilled labor can 
produce with ease and 
speed uniform shapes. 


Injury to tools due 
to overheating while 
grinding is extremely 
remote owing to the 
fact that a uniform 
pressure 1s automati- 
cally maintained for 
each size tool. 


Treatise on Forging and 
Grinding mailed upon request 


THE TABOR MANUFACTURING CO. 


EIGHTEENTH AND HAMILTON STS. PHILADELPHIA, PA. 
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MACHINERY 


RANSOM 
MEG CO 


osH#xosn © 
wis 


Ransom Manufacturing Company, 


Finish Work Better and 
more cheaply 


Accurate and economical finishing is continuously 
obtained through the 


Ask for the details. 


LaSalle No. | 


Plain and 
Surface 
(irinder 


without filing or hand 
work. Especially 
adapted for fitting keys, 
sharpening punches and 
dies; as well as a wide 
variety of other work. 

Table is counterbal- 
anced and fitted with 
micrometer feed, 
permitting finest adjust- 
ments. 

A strong, accurate ma- 
chine which does not 
easily get out of order. 


LaSalle Machine and Tool Co. 


LaSalle, Illinois, U. S. A. 


Full Speed on both Lever Feed Tables at Once is a feature of the 
27-inch, Style “L” Disc Grinder that is made possible by 
the enormous Belt Power of the machine. 


With two operators, one at 
each table, the output of the 
ordinary grinder is more than 
doubled, and the finishing of 
such work as automobile gear 
cases, exhaust manifolds, 
transmission gears, etc., 
handled more accurately and 
economically than by any 
other means. 

The Style “L” grinder has 
unusually large and long bear- 
ings, which are thoroughly 
dust proof. The heavy rocker 
arm supporting the table pre- 
vents same from springing 
away from the work, and is 
adjustable so that it can be 
lined up with the arbor, in- 
suring accuracy in the travel 
of table across the face of the 
disc. The steel discs are bolt- 
ed to the arbor, a measure of 
security that is rarely found 
on this type machine. 


Other advantageous features fully detailed in the circular which we shall be glad to send you. 


Oshkosh, Wis., U.S.A. 


The Milwaukee Wet 
Tool Grinder 


Exactly meets your 
tool-grinding needs. 


Simple in 
design, 

strong 

and sub- 
stantial in con- 
struction. Fit- 
tedwith Patent 
Air Jet Device 
which ate all 
times supplies 
the wheel with 
clean water. 
No pumps, 
packed joints 
or complicated 
mechanism. 


A first-class machine—ask for catalogue. 


LUTTER @ GIES, Milwaukee, Wis. 


AGENTS—E. L. Essley Machinery Co.,Chicago. O.L. Packard 
Machinery Co., Milwaukee. Vandyck Churchill Co., New 
York City. 


LUL 
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The cutting surface of a 


b d CORUNDUM WHEELS——EMERY WHEELS 
a cr O ru n i m Special Abrasives for all Grinding Operations. 
Made in every size, shape, grit and hardness by 
: : R j N Di N¢ the Vitrified, Silicate and Elastic Processes. 
’ ESSENTIAL POINTS OF SUPERIORITY 
Rapidity and Coolness of cut, Porosity, 


Safety, Uniformity, 
Maximum of Durability, cise cin of balance, 
Dimensions and Finish 


American Grinding Wheels are furnished with 
— over 75% of the Grinders made in this country. 


is always sharp and clean—__ American Emery Wheel Works 
Carborundum is very hard and inter ens ea ig a 
verybrittle—The minute erys- ||| Gas he a 
tals of which a wheel is made 

break under pressure of grind- 
ing just enough to keep the 
surface continually fresh— 
And yet the breakingis so slight 
that Carborundum Wheels 
last much longer than any other 
grinding wheels— 

At the same time they cut 


THE BEST 
Automatic Knife (irinder 


COMPLETE 
aster, and turn out fift 
muc , y WITH WHEEL 
to a hundred percent more 

: The pelts re durable ne ie onlomele knife grinder 

on the market for the raprd and perfect grinding of planer, 

work na day than any other paper cutter, leather splitting, bark shaving mill, shear and 

other knives. Knives ground on this machine cannot be sur- 

wheels. passed by any other process of grinding. After a wheel is 
z ‘ worn out, the jae ane recovered, saving cost of a wheel 

the size of center. By this method only the grinding material 

These two points, fast cutting actually used is paid for. A\ll parts are interchangeable and 
° can be replaced at small cost. Large numbers have been 

and long lasting make Carbo- sold in the United States and foseign countries, everywhere 
4 4 giving Sets ein eb account of quality and quantity 

a of work done. Many large planing mills have had them in con- 

rundum pre eminent in the stant use for twenty years and upwards, proving their efficiency 


and durability. Why pay a large price for a knife grmder when 


grinding field. this machine will do better and faster work at a much lower 


cost. 


Send for catalog. 


THE CARBORUNDUM CO. AMERICAN TWIST DRILL CO. 


NIAGARA FALLS, N. Y. Established 1865. Dept. A, LACONIA, N. H. 
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You'll Have 
No Use for 
Diamonds 


After Trying the DIAMO-CARBO EMERY WHEEL DRESSER 


It is much cheaper than the Black Diamond, and far superior; 
never becomes dull, always keeps a sharp cutting edge to wheel, 
shapes the wheel as you want it shaped and leaves it better 
than any other method will. 


No. 3—10" $3.50. No. 5—12" $4.00. Write for Booklet. 


Desmond-Stephan Mfg. Co. 


URBANA, OHIO 


CRINDINC DRILLS BY 
HAND IS OUT OF DATE 


Geta 
“New Yankee” 


and do it in the modern way. It is the best drill 
grinder made and finishes grinding a drill before 
any other machine is even ready to start. 


Two adjustments as against nine on our nearest 
competitor's machine. 


Time is wasted, drills are broken and work is spoiled trying to get along 
with hand ground drills. 


Get our catalog and quotations. 


WILMARTH & MORMAN COMPANY, caano parivs. micn. 


Agents for ae Britain : C. Ww. Burton, Griffiths & Co., London. 


STERLING 
GRINDING 
WHEELS 


Are Sharp and 
Free-Cutting 


Adapted for high 
speeds, strong, open 
and porous,unaffected 
by the action of water 
or oil, free from dust 
and odor,non-glazing, 
theyare the wheelsthe 
experienced man buys 


THE STERLING EMERY WHEEL LATE COMPANY 
Factories and Once TIFFIN, 
BRANCHES: New work House, 45 Vese “Bhica, ago La i Creat Washington St. 
San Francisco arity 139 aa paend St. 


Tool Room and Shop 
Equipment 


LATHES 
GRINDERS 
AND 
DRILLS 


Let us send you 
catalog and name 
of agent. 


The Miami Valley MachineTool Co. 


843 Germantown St. 
PVASi ON. ORnIO, Unis. A] 
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Do 
You 
Use 
Hydraulic 
Or | 
Pneumatic 
Power ? 


If so, you must appreciate the 
loss of power and efficiency of 
tools by leaking packings and 
the inconvenience and expense 
of replacing packings. 


ARE SOLD WITH THE UN- 
RESTRICTED GUARANTEE 
OF TWICE THE WEAR OF 
ANY OTHER MAKE, AND 
THE BEST COMPETITIVE 
PACKING IS NOT OMITTED 
IN THIS COMPARISON. 


Remember VIM LEATHER 
PACKINGS are in use in the 
largest shops in America. 


Send for tllustrated catalog and 


specification sheets. 


E. F. Houghton & Co. 


2631 N. Third St., Philadelphia, Pa. 


Branches 
New York, Chicago, Boston, Cleveland 


— 


Send for 
CATALGOUE 
of 
CUTTER and 
REAMER 
GRINDERS, 
SPEED LATHES, 
MANUFACTURER’S 
LATHES, 
SCREW MACHINES, 
TAPPING and 
THREADING 
MACHINES, 
Etc. 


TTR Neca 
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It’s Seasonable and Reasonable to Use 


Cool Cutting Grinding Wheels 


There is no advantage in speeding up a wheel and drawing 

the temper from the high speed tool you are grinding— 

you save time at the expense of the work. Vitrified Wheels 
are specified for high speed steel 
grinding because of their cool 
cutting qualities, which joined to 
efficiency, durability and special 
adaptability to modern grinding 
needs assures the ideal grinding 
wheel. 


Write us for full particulars. 
Our experience is yours to command. 


Vitrified Wheel Company 


Westfield, Mass., U.S. A. 


should you pay so much more 
WHY for a large grinder if you ? 


have only small tools to grind e 

THE grinder does everything 

within its capacity as quick 

WELLS and accurate as a larger 
machine. 


We sell it as a complete universal 
or with just the equipment for 
your particular work. 


Many people keep Wells Grind- 
ers always set up for some 
particular kind of work and so 
save changing or waiting for 
tools to be ground. 


IMMEDIATE DELIVERY 
THROUGH FEBRUARY 
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This engine is 
the result of over 
fifty years ex- 
perience in en- 
gine building, and for work requiring an 
absolutely dependable, quiet running engine 
for either automatic or throttling regulation, 
there is no better engine built. 


ieee Ole NGC A LING parts are entire- 
ly enclosed within ‘the oil and dust proof 
frame, yet are readily accessible for adjust- 
ment. 


LUBRICATION System is of the gravity 
type, automatic and positive. The oil flows 
from the reservoir in the top of the frame, 
through piping equipped with sight feeds, 
to all bearings. All oil not used flows to the 
reservoir in the base, is filtered through fine 
screens, and pumped back to the reservoir 
in the top of the frame. The engine may 
be run independently of the oil pump by 
filling the top reservoir through an opening 
provided in the frame and drawing off the 
excess oil from the bottom reservoir through 
a drain cock. 


MACHINERY 


A NEW ENGINE 


Sturtevant 
VS-7 


The CYLIN- 
DER is sep- 
arated from 
the frame by a 
distance piece in which are the water-shed 
partition and main piston rod stuffing boxes. 
These are readily accessible while the en- 
gine is in operation. 


REGULATION of the automatic type is 
most accurate. The variation between no- 
load and full-load is not over one and one- 
half per cent. 


STEAM CONSUMPTION is economical. 


OPERATION may be continuous at high 
speeds for long periods with very little at- 
tention. 


ACCURATE BALANCE insures freedom 


from vibration. 


MATERIAL and WORKMANSHIP are 
the very best obtainable. Each part is sub- 
ject to rigid inspection before being assem- 
bled, and the completed engine is given a rigid 
test and careful examination before shipping. 


Write for bulletin No. 171 “MM” describing the independent 
7 § 


Section with front cover removed 


engine or bulletin No. 172 “M” describing generating sets. 


B. F. Sturtevant Company 


BOSTON, MASS. 


General Office and Works, Hyde Park, Massachusetts 


Branch Offices or Representatives in all large cities. 
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TOOL 
HOLDERS 


NOTE extra large tool steel set screw and REINFORCED 
support under the cutter 


THEY GIVE INCREASED CAPACITY AND LASTING QUALITY. 


"1001 135430 ONVH LHDIY 


LEFT HAND OFFSET TOOL. 


ee a3lS i003syosdouo 


RATCHET DRILLS ON THE MARKET INCLUDING | IMPROVED DROP FORGED 
tnd THE NEW Bee ER eae BIGGEST LINE MADE “Ge 


ARMSTRONG IMPROVED | i sws. §8 crayps 
PACKET RATCHET DRILL ee 


HARDENED ALL OVER—WILL OUTWEAR TWO OF (iii j LONG HUB 
THE SOFT KIND. ‘a } and EXTRA 
ALL STEEL—LIGHTER and STRONGER. = TOOL 
| STEEL 
SCREW. 
ARM- 
amg STRONG 
' QUALITY: 


Write for 
Prices. 


YouLLpoNe withour it, NCA] ARMSTRONG AUTOMATIC DRILL DRIFT 


Patented, June 16, 1908. | oR IS DRIFT and HAM- 
1 =a ITT MER COMBINED and 

with it a one handed man 

The handle or driver is always ee! beat a two handed man 

ready to strike a blow as the without it. 

spring automatically throws ate i 

it back into position. A we handed ee pew’ 

ig ONE HAND it as shown in cut will soon 

Write for Circulars and Prices. to oper etaune save time and tools enough 

Vo oe. tO Tepayaitsscose 


Do you want our new catalog? 
It’s a Tool Holder Encyclopedia. 


Armstrong Bros. Tool Co. 


“THE TOOL HOLDER PEOPLE’ 


313 N. Francisco Avenue, CHICAGO, U. S. A. 


Imitations are Unsatisfactory ::: Infringements are Unlawful 


A Ao i, lil al il ly AR Al al ill al i SN All lll ality allt lk ly 


an 
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The New Becker Friction Feed 
Vertical Milling Machine 


The Ideal Drive for machines H 


of this type has four essentials & 
—Numerous Changes, Wide 
Range, Powerand Durability. 


The use of a Friction Feed 
on the Becker Machine 
provides an 7ujfinite num- 
ber of changes. 


And this in connection 
with a very simple quick- 
change gear mechanism 
gives a wide 

range. 


The automatic 
action of the 
spindle belt on 
the pulleys, at 
all times assures 
power in pro- 
portion to the 
demand of the 
cut. 


Anoriginalcon- 
struction of the 
friction faces— 
peculiar to the 
Booker = a- 
chine — has 
solved the prob- 
lemofduvabzlity 
and efficiency 
in friction feed 
and added another link to the chain of advantages. 


Model “‘A,” as shown, is adapted for a general line of milling and will 
prove a rapid and economical producer of high grade work. 


Special circular with full description. 


The Becker Milling Machine Co. 


HYDE PARK, MASS. 


AGENTS—McDowell, Stocker & Co., Chicago. A. F. Kummel, Hartford, Conn. J. L. Osgood, Buffalo, N. Y. A. B. Bowman, St. Louis, Mo. 
Bevan & Edwards Propty. Ltd., Melbourne, edatratia, Selig, Sonnenthal & Co., London, England. Schuchardt & Schutte, Berlin, Germany ; 
Vienna, Austria ; Stockholm, Sweden ; St. Petersburg, Russia; Copenhagen, Denmark ; Budapest, Hungary ; Shanghai, China; Tokio, Japan. 
A. H. Schutte, Cologne, Germany ; Liege, Belgium; Milan, Italy; Barcelona, Spain; Brussels, Belgium; Paris, France; Bilbao, Spain. ucas 
& Co., Austria-Hungary. 


Lay, 
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PHILIPS 


ANOTHER REASON 
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Why the Philips Solves Your Pulley Problem! 


Last month we told you about the Philips bushings. Next comes the 
Philips hub shown here. In order to maintain the same standard of accuracy 
possessed by the other features of the Philips pulley, the hub is substantially 
made of cast iron, bored and reamed true to insure a perfect fit on shaft. 

We use cast iron instead of steel believing it impossible to draw steel into 
the same trueness and at the same time cast iron affords an absolutely firm 
hub stronger of necessity than a pressed steel hub where the fibres of the 
steel must be distorted in manufacturing. 

The Philips hub is absolutely “‘fool proof’’ in application, as it can only 
be placed together in one position owing to the “‘tit’’ and groove which you 
can see where I’m pointing in this picture. 

The Philips hub affords such perfect shaft grip that mere compression 
obtained by tightening the four (4) hub bolts (shown above) is sufficiént to 
make the pulley absolutely rigid on the shaft. 

IT IS IMPOSSIBLE TO CAUSE A PHILIPS PULLEY TO SLIP ON 


THE SHAFT WHEN IT IS PROPERLY APPLIED IN THIS MANNER. 

This compression grip obtained by the Philips pulley obviates the necessity 
of all set screws or key ways. 

The Philips hub used in conjunction with our bushing makes it possible 
to apply the Philips pulley to any sized shafting varying in 1-16 up to the 
bore of the hub. 

If we knew your name we would send you all the facts about the other 
details of the Philips pulley; the special bridge construction of the arms; the 
rim lug, which extends across the entire width of the pulley; (a usually weak 
point in other pulleys); the construction of the rim which makes possible the 
perfect, smooth, crown face to the Philips pulley, the surface of which is 
unbroken by either grooves or rivets. 

These are only some of the brief facts. Send us your name now so we 
may send you the evidence, and let you judge for yourself whether the Philips 
isn’t better than all other pulleys made. 


PHILIPS PRESSED STEEL PULLEY WORKS, ***.cenucr°* Philadelphia, Pa. 


a 


Runs true and stays true. 
never heard of a pressed steel pulley which run true. 


Again ¢ has no rivets to shear, no arms to 
chatter, _ yy no hub pieces to work loose. It’s as 


strong 
can’t spring and twist out of shape. 


We appoint one exclusive agent in each jobbing 
center and we protect him to the limit. We pay no 
We deal square 


extra commissions or “hush money.” 
with square people. 


You never saw, you 


in wide faces as narrow ones. It 


WOOD - SPLIT 


PULLEY 


, Wood Split Pulley is the most profit- 
iE 


able factory supply line in any store. 


REEVES PULLEY COMPANY, Columbus, Indiana, U.S.A. 


WRITE TODAY FOR AGENCY 


a ee SS 
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The Efficiency of the Beche Air Hammer 


is so much greater than a Steam Hammer of 
the same ram weight that whether there is 
one or a dozen of the latter type machines 
in your plant there is need for a Beche. 


This machine( Hammer and Compressor com- 
bined) is especially adapted for general forg- 
ing, covers the same range as a steam hammer 
but insures a larger output and_ better work 
at a much lower cost. It can be installed 
wherever belt or motor drive is 
, PAGE? available, is simpie in .operation, 

ey safe, under positive control at all 
times, gets under way 
at once and maintains 
a uniform speed. 
More than 1000 al- 
ready in use. 


Full details in the 
Catalogue, let us 
send a copy. 


NA ZEL macaine works 


Fifth and Luzerne Streets, 


PHILADELPHIA, PA., U.S. A. 


Exclusive Manufacturers for United States and Canada. 


Mental Indigestion is Mind Disturbance 


Our Offer to machinists disturbs high prices for tools—only 


' THE 
STORY 


THE 
BURDEN 


WE 
REPEAT 


We have decided upon a plan to increase the output of the Sawyer Tool Co. and 
want every live machinist to read and digest the details of our special proposition. 
String-bearing offers are wearisome to the mechanic. We know he is influenced 
only, by legitimate, and really-important plans. 

If you are a purchaser of tools, and desire the best at the least possible cost— 
consistent with high quality—we want your name and address to acquaint you 
with the benefits of our special reduction method. 

You can continue to pay high prices for tools, but the purpose of this brief talk 
is to assure you it isn’t necessary. 


We cheerfully assume the burden of convincing you that there is now opportun- 
ity for machinists in every shop and factory to profit by our plan. If we fail to 
convince you the loss is mostly ours. 

Rash promises and the Sawyer Tool Co, are not friends. In all undertakings it 
has been the exponent of conservatism, strict adherence to principle, and a de- 
sire to satisfy those who place satisfaction first. 


Our proposition is new, novel and really worth while. It includes an offer that 
will enable you to get better tools at reduced cost, wzth our guarantee of quality. 
The most important details are for those that care to write for them. 


A cent today saves a dollar tomorrow. Procure your post-card and say, “‘Let’s have 
your important proposition’. To every astute, discerning machinist, we send it free. 


SAWYER TOOL MFG. CO., FITCHBURG, MASS., U.S. A. 
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2-FURNACE FACTS 


=< 


Proper heat treatment is essential where uniform product is desired, and the temperature of the furnace must be 
accurate and controllable, not dependent upon atmospheric conditions which interfere with stack draft, or de- 
pendent upon quality of coal or coke or the frequency of stoking. 

Our Furnaces produce a uniform temperature throughout the heating chamber, preventing unequal heating and 
the consequent change of shape caused by one part being heated higher than another, and the resulting dis- 
tortion which remains permanent causing imperfections which often prevent use after that treatment is finished. 


TI 1m Ge | 
ie The temperature in 
. our furnaces may 
be regulated within 
10° orless to Suit | 
the specific 
kind of work 
to be done elim- 
inating guess work 
and absolutely in- 
suring the proper 
degree of heat 


required. 


Send for 
Bulletin“ G-11 


MODERN HARDENING AND TEMPERING PLANT, NO FLUES, NO STACKS 


ROCKWELL FURNACE CO., 26 Cortlandt Street, New York 


Heat Tools 


‘ 


This Oven Furn 


The Money You Lost Last Year 


through improper heating of fine steel tools, machine 
parts, etc., would buy you a 


Stewart No. 1 Oven Furnace 


Then the loss would cease 


For this furnace insures successful heating of dies, milling cutters, 
cutlery springs, reamers, etc. There is no chance of spoiled work. 


The cost of operation is practically nothing in comparison with the saving this 
furnace effects, while results attained show a wonderful degree of excellence. From our 55 
different styles and sizes your requirements can be exactly suited. This furnace can also 
be used as a Muffle Furnace. Send for Special New Literature. It’s free. 


CHICAGO FLEXIBLE SHAFT CO. 
149 La Salle Ave., Chicago, IIl. 


FOREIGN AGENCIES: 

Chicago Flexible Shaft Co., 11 Denmark St., Charing Cross Road, 
London, W.C. Fenwick Freres, 21 Rue Martel, 
Paris, France, Agts. for France, Italy, Belgium, 

Spain, Portugal and Switzerland. 
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Heating Machines 


ES Industrial Purposes 


This apparatus is especially 
applicable in the manu- 
facture of Mower Blades 
and other similar work 
requiring accurate heat 
treatment. 


No. GO Heating Machine 


Heating Machine, in Com- 
bination with a 
Quenching Bath 


The apparatus is espec- 
ially applicable in the 
manufacture of ball 
bearings and other small 
work requiring very 
accurate treatment, and 
in which the quenching 
of the heated steel is 
quite as essential as the 
proper heating. 


The principal feature of No. 29 Heating Machine with Quenching Bath 
this quenching bath is 

that it keeps the work in motion and well separated, whereas the dropping 
of such work into an ordinary tank would make it liable to become 
bunched, retaining the heat longer than is permissible, thus REOGuCIES an 
uneven hardening. 


Blast under 1 lb. pressure to 
the square inch indispensable. 


American Gas Furnace Company 
24 John Street, New York 


AGENTS: Chas. Churchill & Co, Ltd., London, Birmingham, Manchester, Glasgow. Schuchardt & Schutte, Berlin, Vienna, St. 
Petersburg, Stockholm. Alfred H. Schutte, Paris, Cologne, Brussels, Milan, Bilbao. 
Chicago, Machinists’ Supply Co., 16-18 South Canal St. St. Louis, W. R: Colcord Machinery Co., 811-823 North Second St., and Gas 


Companies in nearly all Cities and Manufacturing Towns. 
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sp WHEEL DRESSERS 


Grinding 
a peas 


Different These eee in connection with our Cutters make a most 
Styles powerful and efficient tool, espscially our No. 2 which is made § 
and proportionately larger and stronger for large wheels. 


—o CUTTERS 

We make the regular “Huntington” (pattern) Paragon Cutter and 
Floor Roughing Cutters for Dresser No. 1, and the “Huntington” (pattern) 
and and Roughing Cutters for Dresser No. 2. 

Bench. Let us send you descriptive circular and prices. 


GEO. H. CALDER, Lancaster, Pa., U.S. A. 


Send for our new 
catalogue and learn 
how to save money 
on Turning Tools. 


TheO.K.Tool Holder Ca: 


SHELTON, CONN., U. S. A. 


Better 
Drop- 
forgings 


We advertise “Superior 
Drop-forgings”! 


Finished Machine Keys 
Gib and Plain Head: 


All sizes carried in stock. 
Write for discounts. 


ip OLNEY & WARRIN 


! I ! 
Cheaper than you can make ihem: Finished ‘ se Ready to Drive.’’ 66-68 Center St., New York 
i 


Why? 


For years there had been no cer- 
tainty as to quality of steel as it 
entered into Drop-forgings. Then 
we equipped a laboratory for 
chemical and physical tests; 
eliminated the material unsuited 
to the customer’s needs. Physi- 
cally we found conditions which 
required special treatments —treat- 
ments with which to insure in- 
creased strength, better and 
longer wear. These matters we 
apply with intelligence—we know 
what you need and give it to 
you! Our forgings are better 
because they are made with a 
better understanding; made with 
greater care for better results. 


There are two ways of paying attention to little things. 
Getting the best of them or letting them get the best of 
you. 


Possibly you are making a mistake if you do not use 


“OXoilOX” 


the perfect belt dressing—and if so it may be costly. 


You cannot make any mistake by merely trying it, 
and such a trial will cost you nothing. 


WHY NOT REMOVE THE DOUBT? 


Get Catalog ‘‘B-09” free. 


“Hettating Tepene” ||| FE. S. WALTON CO., Philadelphia Pm 


PRESSERS AND REFINERS OF NEATSFOOT OIL 


Heat-treating, Tempering, 
etc., etc., done to order. 


GENTLEMEN :— Kindly send us a free sample of OXoilOX Belt Dressing. 


J. H. WILLIAMS & GO. 
SUPERIOR DROP-FORGINGS 


BROOKLYN, WN. Y. CITY Employed by 


Number of Belts 
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The Coes Plant at Worcester, Mass. 


80) Per Cent. of the Screw rete” 


Produced in the whole United States are made 
in the Coes factories. More than 85,000 


dozen COES GENUINE WRENCHES 
finished, tested, packed and shipped each year. 


This immense output is required to meet the demand for 

high grade wrenches and the Coes Wrenches have been 

standard for close to 70 years. They are 30 per cent. 

stronger, size for size, than any other wrench made, are 
simple in design, well balanced, well 


hardened, long wearing, and are 


made in five styles and fifty sizes. {8 


When you buy a Coes Wrench, 
look for the name—it is always 
stamped on the genuine wrench. 


COES WRENCH CoO. 
WORCESTER, MASS., U.S. A. 


Agents: J.C. MCCARTY & CO. Agents; JOHN H. GRAHAM & CO. 
21 Murray Street, New York. 113 Chambers Street, New York. 
438 Market Street, San Francisco, Cal 14 Thavies Inn, Holburn Circus, London, E. C. 
1515 Lorimer Street, Denver, Col. ‘openhagen, O. Denmark. 
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How About Your Drilling? 


23-inch Superior 
Drilling Machine 


Improved 
Geared 
Tapping 
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Can You Use Power Feed ? 


If increased produc- 
tion means anything 
to you, rapid handl- 
ing, accuracy an 

economy, “get a 


line” on the 


Barr 
Multiple 


before you go any 
further. 


Attachment 


A powerful ma- 
chine which covers 
a wide range of ser- 
vice both in drilling 
and tapping, and un- 


der the most advan- 
tageous conditions. 


Full description 
of our new Tapping 
Device on request. 


SUPCRLSH MAGRINE 68 wa ee 


The 

Superior 
Machine 
Tool Co. 


Kokomo, 
Ind. 


Well fitted, power- 
ful—wide range of 
styles and sizes. 


aN 


H. G. BARR, Worcester, Mass. 


You can chuck 99% of the work 
that comes within the range of a 
Baker Key-Seating Machine 
without moving the column. 


OUR LINE 


BELT FEED 
OR 


“POSITIVE FEED” 


And should it be necessary to move the column the change 
The Baker machine is ac- 
The upper support not 


can be made in a few minutes. 
curate, rapid and of simple design. 


32-in. only keeps the cut- 
26-in. ter bar rigid but in 
24-in. perfect alignment, 
20-in. and makes it impos- 
14-in. sible for the cutting 
14468 tool to spring away 
‘ from the work. 
13-in. B Beate 
Seiacd Work is quickly 
mt idar and easily set, stroke 
Drills instantly adjusted 
No. 1 and the powerful 
No. 2 gears and stiff sup- 
a : port permit the 
riction Ae heaviest cuts to be 
Drills 32-in. Drill taken. Seven sizes. 


Ask for the book. 


BAKER BROTHERS 
Toledo, Ohio, U.S.A. — 
Schuchardt-& Schutte, Berlin, Vienna, Stockholm. 


FOREIGN : oln 
. A.H. Schutte, Cologne, Paris, Brussels, Liege,Milan. 
AGENTS: Ghas. Churchill & Co., London and Manchester. 


MECHANICS MACHINE CO. 


19th Avenue, Rockford, Ill., U.S. A. 


AGENTS: Garvin Machine Co., New York. C. W. Burton; Griffiths 
& Co., London. Ateliers Demoor, Brussels. R. S. Stokvis & 
Zonen, Rotterdam. 
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A MODERN TIME SAVER— 
Quint’s No. 2 


Improved 


Turret Drill 


6, 8, 10 or 12 
Spindles as desired 


BACK GEAR 
SHIPPER 


This up-to-date machine is 
butl@ewith) Ratchet. “BMever 
Hecate ounterbDalanced 
Table, Back Gears and Re- 


verse Motion for Tapping. 


It is particularly compact in 
form and easily operated. 
All the operations of drilling, 
tapping, reaming, counter- 
boring, etc.,. can be com- 
pleted at one setting of the 
piece. No time lost changing 
work or tools, and any . 
spindle can be swung into 
the central position without 
stopping the machine. Taps and die threading tools are fastened 
directly in the spindle the same as the drill and in tapping, the 
tool can be instantly reversed by the foot of the operator on the 
treadle, leaving the hands free for the work. Back gears clutched 
in or out without stopping the machine. 


The economy of Quint Turret Drills is not only in time saving, 
power required for their operation is small and the simplicity of 
design reduces labor cost. Write us for details. 


A. E. QUINT, Hartford, Conn., U. S. A. 


FOREIGN AGENTS: Ph. Bonvillain®’and E. Ronceray, Paris, France. C. W. Burton, Griffiths & Co., London, England. Haelbig, 
Wagner & Co., Dresden, Germany. G. Koeppen & Co., Moscow, Russia. 
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THE FULL SWING TURRET LATHE 


Increased Capacity - Short Turret Tools - Modern in All Details 


ee ee aim (areata pasate LE 


 SERERREEEE EER ERE ESSE 


STEINLE TURRET MACHINE COMPANY 


MADISON, WIS., U. S. A. 


SELLING AGENTS. 


MANNING, MAXWELL @ MOORE, Inc., LUDW. LOEWE @® CO., A. Ge» 
New York. Berlin. 
Atlagta, Boston, Chicago, Cleveland, Detroit, Milwaukee, Philadel- Austria, Belgium, Denmark, France, Germany, Holland, Hungary, 
paia, Pittsburg, St. Louis Syracuse, Seattle, Portland, Japan, Mexico. Italy, Norway, Romania, Russia, Spain, Sweden, Switzerland. 


THE ECONOMY OF A 


Gridley Automatic 
Turret Lathe 


is not only in its productive ca- 
pacity—theugh that alone would 

sell the machine—but it has the 
advantage of not requiring an 
expensive outfit of tools, handles 
work fully twice the length of any 
other automatic, one man can 
operate several machines and the 
accuracy of the work turned out 

has never been surpassed and 
rarely equaled. 


We shall be glad to send new catalogue 


The above piece of work, cold rolled steel, ougn in length, turned ” 
on a 34 inch Gridley Automatic in.9 MINUTES. and further examples of ‘good work. 


WINDSOR MACHINE COMPANY; Windsor, Vt. 


Manning, Maxwell & Moore, Inc., Sales Agents, New York, Philadelphia, Pittsburg, Cleveland, Chicago and St. Louis. M. Koyemann, Charlottenstrasse, 112 
Dusseldorf, Germany, Holland, Belgium, Switzerland and Austria-Hungary. Craven Bros., Ltd., Manchester, Great Britain and Colonies and South America. 
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UNIVERSAL MILLING | 
MACHINES 


Ideal for Tool Room and 


General Service jon). See IN TVERSAL 


MILLER 


ALL feeds positive and automatic, with 
very liberal range. 

ALL feed changes obtained instantly 
through ze box only, while machine 
is operating under cut. 

ALL table feeds controlled by ove lever 
at front of knee. 

Swivel table rigidly clamped at any angle 
through ove screw only. 

Simplicity and convenience in its entire 
operative mechanism are of great value 
in general milling. 

Guaranteed accuracy in every alignment 
and powerful construction and liberal 
weight. 


KEMPSMITH MFG. CO. 
MILWAUKEE, WIS. 


European Agents: Selig Sonnenthal & Co., London, 

E. C., England. 
Canadian Agents: London Machine Tool Co., Ltd., 
Hamilton, Ont. 


can be obtained in any size with a sad- 
dle to fit any planer rail. It makes no 
difference when or where your planer 
was built we can convert it into a mill- 
ing machine without spoiling it as a 
planer. 


The head can be 
swivelled to any posi- 
tion and we make 
special saddles to fit 
special jobs. We also 
have arevolving table 
which enables you to 
hob worm wheels on 
the planer. 


Catalog 56-M shows how it ws done. 


THE ADAMS COMPANY, 617 White St., Dubuque, Iowa, U.S.A. 


AGENTS—De Fries & Co., Dusseldorf, Germany. G. Koeppen & Co., Moscow, Russia. J. Lambercier & Co., Geneva, Switzerland V. 
*  Lowener, Copenhagen, Denmark. Aktieboliget V. Lowener, Stockholm, Sweden. Glaenzer, Perreaud & Thomine, Paris, France. Ducas 
& Co., Vienna, Austria, Budapest, Hungary. Manning, Maxwell & Moore, Yokohama, Japan. 
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“STAR” Foot Power LATHES 


9" and 11" swing—4, 5, 6, 7 ft. Beds 


The “Star” is built with the same care and from the same high grade materials 
as the most expensive large engine lathes, and can be relied upon for accurate 
work---the faults of the usual small lathe being completely overcome. 


Our patented foot-power motion produces greater power with less fatigue than 


any other; it is a double treadle system, motion same as walking, and can be 
operated sitting or standing, as desired. 

These lathes are particularly well adapted for experimental and repair work, 
and can be furnished with a large line of up-to-date attachments. 


Send for Catalog ““B’’ for the whole story. 


THE SENECA FALLS MANUFACTURING COMPANY 


330 WATER STREET, SENECA FALLS, N. Y., U.S.A. 
139A 


The Flather Quick Change Gear Lathe 


Latest and Best. 
Strong and Simple. 
Least number 
of Gears. 


Greatest number of 


Threads and Feeds. 


Send for descriptive circular. 


RAHN-CARPENTER 
LATHES 


ENGINE = TURRET =- GAP 


16-inch to 32-inch 


The Rahn-=Carpenter Co. 


CINCINNATI, OHIO 


O. L. Packard Machinery Co., Chicago 

Frevert Machinery Co., New York 

Zimmermann, Wells, Brown Co., Portland, Oregon : 
24-inch Turret Lathe Wm. C. Johnson & Sons Machinery Co., St. Louis, Mo. 32-inch Style ‘‘P’’ 


Adv. Index pages 36-49 MACHINERY 


* 


THE OPEN SIDE PLANER with Variable Speed Motor Drive. 
Standard sizes: 30", 36", 42" 48", 60" and 72". 
THE DETRICH @ HARVEY MACHINE CoO., Baltimore, Md. 


Makers of 
Horizontal Drilling, Boring and Milling Machines 


FOREIGN REPRESENTATIVES :—Ludw. Loewe & Co., Berlin, Germany. Paul Auriol, Paris, France. With.JSonesson & Co., Malmo, Sweden. 


Chas. Churchill & Co., London, England. 


Pacific Tool & Supply Co. Hall & rake Seattle Hardware Co. 


San Francisco, Cal. 4 Port St., Manchester, Eng. Seattle, Washington 
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Duplex Hack Saw on 15 Days’ Trial 


a UPLEX MAGN SR We will ship you this Duplex Hack Saw on 15 days’ 
trial, with the privilege of returning at our expense if you 
do not find it to cut rapidly and absolutely square. This 
is the best hack saw on the market for most uses. 


Very easy to operate by hand on account of large fly 
wheel which gives both momentum and steady movement. 
Saves saw blades. 


Can be quickly attached to any belt when power is de- 
sired, large fly wheel serves asa pulley. Correspondence 
nvited. 


Buffalo Specialty Co., 420 Ellicott St., Buffalo, N. Y. 


The Universal Multiple Spindle Automatic Screw Machine 


For Screws and Screw 
Work of every description. 


Send us your specifications for 
steel, iron or brass screws— 
any shape or size—and let us 
estimate the cost produced on 
the universal. 


Our machines are powerfully 
driven by one straight belt 
from the countershaft; have 
a gear driven threading 
mechanism which permits 
different speeds for various 
sizes and kinds of stock, and 
perform ten operations in 
the same time required by 
the ordinary machine to 
complete the longest single 
operation. 


The height of perfection and 
economy in screw work. 


THE UNIVERSAL MACHINE SCREW COMPANY, Hartford, Conn. 


DOMESTIC AGENTS: Prentiss Tool & Supply Co., New York, Boston, Buffalo. Brown & Zortman Machinery Co., Pittsburg, Pa. 
Marshall & Huschart Machinery Co., Chicago, Ill. 5 


Nicholson’s Expanding Mandrels 


save time and money. While a man is hunting through a lot of solid 
mandrels to get one of the right size for the job in hand, the work 
could be half done with a Nicholson Expanding Mandrel. Isn’t this 
worth looking into? 

Made in sets of nine; fit any sized hole from 1 to 7’. Strong, 
durable tools; compact and convenient; all parts interchangeable. 
Always ready, always right. 


W. H. Nicholson &  Goneane 


WILKES-BARRE, PA., U. S. A. 


‘ae FOREIGN HousES—C. W. Burton, Griffiths & Co,London Schuchardt & 
them. <—y - Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg. 


Our Catalogue 
tells more about 
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Selling NOVO Engines 
makes friends as well as profits, because 


Oa 
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e <M) i\\ Yi 5 
Gasoline Uy 
e 


ENGINES 


do give economical power for every purpose; they ave especially adapted to the 
requirements of up-to-the-times farmers. The Novo is compact, light enough to 
be easily moved, extremely powerful and durable, simple in construction and 
easy to operate. 

The Novo adjusts itself automatically to light or heavy work. You may 
check it, but you can’t stop it by any reasonable and sudden overload. 

The Novo is water-cooled but has no objectionable separate tank, and is 
guaranteed proof against damage by freezing. We guarantee without conditions 
to replace any cylinder or jacket cracked or broken on account of frost. 

Novo Gasoline Engines weigh from one-third to one-half less than other 
makes per guaranteed horse power, yet every working part is as strong and 
reliable as can be made. 

In view of these points of superiority, and many others not here enumerated, 
Dealers will find the Novo not only a good seller but an engine which will give 
lasting satisfaction to the buyer and thus add to your trade and reputation. 

Write us today for the Novo Booklet which tells all about the special fea- 
tures in this favorite gasoline engine and ask for terms to dealers. 


Hildreth Manufacturing Company 


104 Willow Street, Lansing, Mich. 


THE FAVORITE *nratchex® WRENCH 
Ought to be in every machine shop _ DQ» Rete Saver 
CN Ne EENG TWEEDECOD are Va~ were 


= PATENTED ___ GREENE TWEED&CO.N.Y. _ 


Motion is continuous until nut is seated or removed—reverse instantaneous. 
Cannot slip and damage the nuts because they are encompassed. 
Head is open so that bolt can pass through. 


This wrench is built for hard service. Ask us 


about the 


Greene, Tweed @ Co., Sole Manufacturers «/vite”. 
109 Duane Street, NEW YORK 
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Two-Cylinder Air 
or Steam Motor 


ECONOMIES 


There is no greater labor-saver and cost-reducer in 
the machine shop than an equipment of high-grade 
compressed air appliances. 


Ingersoll-Rand compressed air tools and appliances 
have arecord of thirty-nine years back of them, as 
a guarantee of their quality and efficiency. 4 


SMALL COMPRESSORS 


The conditions of snop ser- 
vice have been carefully 
considered in the design 
of Ingersoll-Rand Small 
Compressors. 


They are automatic in regu- 
lation, generously lubri- 
cated, strongly built, very 
compact while giving 
large capacity. 


They require the minimum 
power while doing the 
maximum work. 


PNEUMATIC TOOLS 


“Crown” and “Imperial” Pneu- 
matic Hammers and Drills are as 
good asit is possible to make them. 


Superior design, splendid work- 
manship and the best of materials 
make them tools of the highest 
efficiency and ‘stand-up” qual- 
ities. 

They are ‘“‘ producers” in the true 
sense, with a remarkable faculty 
for keeping out of the repair 
room. 


“IMPERIAL” MOTOR HOISTS 


The remarkable economy and 
all-around convenience of 
the ‘“‘ Imperial”? Hoist can- 
not be described in a small 
space. 


It is not a cylinder hoist, but 
a high-grade motor driven 
hoist, with a lift of 20 feet, 
in capacities of % to 5 
tons. 


| Its worm gear locks in any 
position automatically, re- 
quiring no brake; and it is 
noiseless, vibration-less, self-oiling, dust-preof and 
highly efficient. 


“CROWN” SAND RAMMERS 


INGERSOLL-RAND GO. 


NEW YORK LONDON 


Chicago Butte Montreal 
Cleveland Toronto El Passo 
Boston Paris Melbourne 
Mexico Seattle Budapest 
Philadelphia Johannesburg Denver 
St. Louis Houghton Los Angeles 
Pittsburg San Francisco Kalgoorlie 
Birmingham Dusseldorf Salt Lake 


A handy portable 
engine develop- 
ing 2 H. P. at go 
Ibs. pressure. Dust 
and fool-proof, 
all working parts 
in an oil-tight 
case. It is ac- 
curately balanced 
and runs up to 
400 R.P.M. with 
but little vibra- 
tion. 


Where a small, 
easily handled 
motor is required, 
it is ideal. 


Write for 
catalogue. 


Portable Cylinder Boring Bars, 
Crank Pin Turning Machines, 


Pipe Benders, etc. 


H. B. UNDERWOOD @ CO. 


1024 Hamilton Street 
Philadelphia, Pa. 


A DILL 
SLOTTER 
is Just 

a Good 
Slotter 


Giving good honest returns for every dollar 


invested in it. 


The traveling head turns a 


small Slotter into a big one; machine has quick 
traverse gear, new quick return, automatic 


knock-off, new intermittent feed, safety device 
for feed, and many other exclusive features. 
It is worthy of a careful investigation. 

Shall we send the catalog? 


THE DILL SLOTTER PEOPLE 


KENSINGTON, PHILADELPHIA, PA. 
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New Edition Is Out 


y Graphite as a Lubricant-1910” 


@ This edition is just off ea | > 

the press—64 pages of | = vy . 4 

meaty information on the =| a . ~ : 

science and practise of Ba 1 ag Ey 

graphite lubrication. * S | aay 

Plain, sensible information gd 

that you can apply in your 

everyday work. Big, read- 

able type, liberal margins The Morse 


this edition. 


Be among the first to get C] & 


The Morse silent running 
chain is made in many dif- 
ferent pitches and widths, for 
drives ranging from 4 to 
1000 h.p. and transmissions 
can be furnished to run from 
the slowest rotative speeds 
up to 3000 revolutions per 
minute. 

The unusual merit of the 
Morse Chain is due to the 
maintenance of pitch as the 
result of the frictionless char- 
acter of the rocker joint, con- 
sisting of two pieces of hard- 
ened steel rocking or rolling 
on each other. 


Copy 74-C FREE. 


Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 


ae 


PATENTED 


Pressure (4 >} Vacuum 
Blowers S=% 
INTERIOR VIEW 


For melting and all furnaces and all gas appliances, sand blast 
machines, fuel oil plants, glass bending, blowpipes, brazing, agitating 
liquids, pressing irons, testing gas mains and meters, etc. Used for 
vacuum cleaning by all of the principal manufacturers of portable and 
stationary outfits. 


| 7 Sizes—$17 to $ 30 


Take up their own wear, noiseless, durable, powerful, simple con- 
struction, with few working parts, and these all large and strong. 
Small piston gives big space for displacement or volume of air, Wings 
are detachable and interchangeable. Centrifugal force holds them 
against the cylinder (see cuts for direction of rotation). No delicate 
or intricate parts to break or get out of order. No separate tips on 
the wings. Small, yet firm, contact of wings with cylinder reduces 
friction. Shaft kept well oiled by double ring-oiling device. High 
and steady pressure. No fluctuations. Send for particulars and 
illustrations, stating how you want to use the machine. 


a> High 
Vacuum « ~ ) Pressure 


3 INTERIOR VIEW 


SAND BLASTS 


For satin finishing on all metals. Frosting 
glass, cleaning steel after hardening, cleaning 
castings and patterns. Used by manufacturers 
of novelties, jewelry, clocks, watches, brass and 
glass signs, harness mountings, combs, foun- 
dries, contractors, railroads, ete. For marking 
letters and designs on bottles, electric bulbs, etc. 


ul 4 Sizes—$17 to $50 
, DEPARTMENT E 
Leiman Bros., 62 JOHNST., N.Y. 


HOSE FEED CONTINUOUS FEFO 


See Machine-Tool Bulletin No. 8 


PATENTED 


Morse Chain Co. 


ITHACA, NEW YORK 


Licensees for Great Britain and Europe: The Westinghouse Brake 
Co., Ltd., York Road, Kings Cross, London, N. 
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Which is the 
Better Way? 


To spoil a job every now and again or invest a few dollars in a Slocomb 
Micrometer Caliper and have an ‘‘accuracy insurance’’? 
No fancy work, no useless frills on a Slocomb, it’s a plain business 


tool that attends strictly to business. It is made to stand hard usage 
and give long service, and perfect accuracy is maintained under all 
conditions. 

157 styles and 44 sizes. Send for the catalogue. 


J. T. SLOCOMB CO., Providence, R. I., U.S. A. 


AGENTS: Chas. Churchill & Co., London, Birmingham, Manchester 
and Glasgow. Ludw. Loewe & Co., Berlin, Agents for Continental 
Europe. Thos. McPherson & Son, Melbourne, Australia, 


Our New 
Machine For 


Numbering 


On Metal 


The machine here shown is 


fet The 
Carpenter Quality 


To buy Taps, Dies, and othet 
Screw Cutting Tools-with this 
\G/ trademark is to invest 

your money in the best 


tools that 39 years’ expe- used for stamping the style, 


rience, plus finest material 


size, grade, type, amperage, 
voltage and power numbers upon name 


and skilled workmanship, can 
produce. 


Carpenter’s Taps are cel- 
ebrated for uniformity, are 
threaded true to size and 
give unqualified service. 


plates, tags or parts of motors, dyna- 
mos, electric meters, etc. 

Any number or letter may be in- 
stantly brought into stamping position 
simply by operating the levers of 
which there is one for each wheel. 

Remarkable speed is invaribly at- 


tained as soon as the operator becomes 


practiced and this expertness is very easily acquired by an ordinary ma- 
chine hand. 

By means of indicators on the front of the wheels, the figures in 
stamping position are always in sight. 

The figures and letters are cut upon “tool-steel” wheels carefully 


No more complete line of 
Screw Cutting Tools is car- 
ried any where in the world, 
than in the Carpenter s ock 


rooms. C 


Top View. Send us your inquiries 


The J. M. Carpenter Tap @ Die Co. 


Pawtucket, R. I. 


REGISTERED 


hardened and tempered and are made to any size or style desired 
Let us send you our new catalog with samples of work done by 


this machine. 


The Bates Machine Company 
696-710 Jamaica Avenue 
BROOKLYN, N. Y. 


Most Tap Troubles Are 
Caused Through Carelessness | 


Carelessness in not making absolutely sure it isa Bay State Tap you are buying 
by looking for the name stamped on the tool. Bay State Taps are so far superior 
in uniformity of size, good temper, correct lead, in ability to tap more holes, and 
more accurate holes than any other—that “tap troubles” are practically un- 
known to Bay State users. Full line of Taps and Dies to 

A. L. A. M. Standards for immediate delivery. 


Write for Catalog 


Bay State Tap and Die Co. 


Mansfield, Massachusetts 
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Four New 
Starretts 


Starrett accuracy and efficiency is so thoroughly proven it needs no com- 
ment—sufficient to say that these four new tools are ‘‘Starrett” productions 
and embody all that tools bearing this name have proven themselves to be. 


Telescoping Inside 
Gage 

Does away with inside micrometers 
because, by compressing the telescop- 
ing head and locking the plunger with a 
slight turn of the knurled screw in end of 
handle, then inserting head inside hole and 
releasing the lock so that plunger will ex- 
pand across the hole to fit and again locking 
plunger, exact size may be gotten by with- 
drawing and using an ou¢szde micrometer. 
For slots or holes—in five sizes, total range 
of set from % to 6 inches. 


Toolmakers’ Buttons 
with Screws and . 
Washers for Jig Work 


Buttons are hardened and ground to exact 
standard size. Diameter is 0.400, the length 
y-inch. The use of these buttons in jig 
making constitutes one of the most accurate 
methods for laying out holes with accurate 
center distances in jigs. 


Furnished in sets of four, screwed into a 
small plate, which forms a convenient holder 
when not in use. 


NEW YORK 


MACHINERY 


i) 


Carpenter’s Scratch 
Gage 

Consists of two %, inch bars, one plain, 4 
inches long, the other graduated in one 32d 
of an inch, 8 inches long, with sharp rotating 
cutters on the ends, which slide through the 
head. Each is adjustable in relation to the 
other, and may be used to make double or 
single marks as desired. 
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New Taper Gage 


Designed for brass and steel tube manufac- 
turers for inside measurements, and also 
convenient for measuring slots and holes in 
nuts drilled for tapping and for setting cali- 
pers to sizes within its capacity. The thin 
tapering leaves vary in width by )%, inch to 
every % inch of length, and are graduated 
to read from 4, inch to 1% inch, by 64s. 


Send for Tool Catalogue No. 18-D and the 32-page 
Supplement of New Starrett Tools. 


The L. 8S. Starrett Company 
ATHOL, MASS. 


CHICAGO LONDON 
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Westinghouse Motor Driving Cox Pipe Threader. 


There is not a machine 
a Westinghouse Motor 
cannot drive. 


Westinghouse Motors are made in such a variety 
of sizes and types, for operation on either direct 
or alternating current circuits, that there is not 
a machine now in use that cannot be driven more 
satisfactorily and economically by a Westinghouse 
Motor, than by any othermeans. Our engineers 
have devoted years to studying the motor require- 
ments of a large number of machines; their know- 
ledge is at your service. Send us your motor-drive 
problems for solution. 


Ask for Folder No. 4132. 
Westinghouse Electric & Mfg. Co. 


Sales Offices in all large Cities. Pittsburgh, Pa. 


Cooper Hewitt 
Lamps 


9) 


The Cooper Hewitt Lamp 
is free from glare 


inexpensive in first cost, requires little atten- 
tion and is highly economical of current. Not 
only is it free from injurious glare, but isa 
positive assistance to vision. Those using it 
have frequently been able to discontinue the 
use of glasses. Think this over carefully 
then—investigate. 


See Catalogue No. 90. 


Cooper Hewitt Electric Co. 


220 West 29th St., New York 


AibanysiNei\ ope ee 66 State St. Detroit, Mich. . . . Prud. Life Bldg. 
Boston, Mass. . . . 161 Summer St. Minneapolis, Min. . . Majestic Bldg. 
Chicago, I... _+ 40 Dearborn St. Philadelphia, Pa. . . 124 So. 8th St. 
Cincinnati, O. . First Nat'l Bank Bldg. Pittsburg, Pa. . . . Wabash Bldg. 


Cleveland Oe oa 2) oS) ee sie. Seas arn B any American Trust Bldg. 


Buy an Improved “Hisey” 
Electric Drill or Grinder 


And Eliminate Repair Bills. 


All Motors Air Cooled. 


Let us ship you a machine on ten days’ tnal. 


Immediate Delivery. 


Catalog No. 7. 


Hisey- Wolf Machine Company 


New York Office : 50 Church St. CINCINNATI, OHIO 


You wouldn't hire six men to do the work 
that two could do with ease. Yet perhaps you 
continue to use six horse power to drive a distant 
machine, by old line-shaft methods, that only requires 
about two horse power when driven by one of our ad- 
justable speed motors. 


628 


MOTOR DRIVES 


eliminate friction losses -- provide wide speed adjustments -- 
allow you to locate machines where work is -- increase the 
output and cut in half the cost_of operation. 


We have a bulletin 1416 on this subject that 
contains a lot of mighty valuable information and we 
want to send one to you. Write for it now. 


Ft. Wayne Electric Works 
Ft. Wayne, Ind. 
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Some of the AGvantaves 
of General Electric Mo- 
tors for Machine Tools. 


Front view of a Gridley Automatic Turret Lathe operated by two direct 
current Type CR General Electric Motors. 


What Wages Do You 
Pay Your Machinery ¢ 


In paying your men you try to estimate their wages 
according to their producing power. You are careful to 
see that they do not idle away their time—that they are 
productive every minute of the working day. 

Are you as careful to see that your machinery is 
working up to its highest efficiency ? 

Are “high salaried”’ machine tools wasting time 
because the power that moves them is not adequate? 

Are your “low salaried” shafting, belts and pulleys 
wasting the power that should give impulse to the 
machinery ? 

In a word, are your machines giving you the returns 
you are paying for? | 

If driven by G. E. Motors they are. 

Thousands of manufacturers who have thrown out 
other systems of motive power and replaced them with 
G. E. Motors, will testify to the high earning power of 
these motors. 

General Electric Motors have found extensive use in 
driving a great variety of Lathes, Drills, Grinders, Punches, 
Shears, Boring Mills, as well as many smaller tools. 

There is no operation too small, no task too heavy 
or complicated to be satisfactorily and economically per- 
formed by a General Electric Motor. 

The General Electric Company has a motor for every 
service, a controller for every motor, and engineers to 
combine them properly for any work. 


Economy of Power. In any belt-driven 
shop the line shafting, belts, pulleys, 
counter ani jack shafts absorb from 
thirty to sixty per cent. of the total 
energy supplied by the prime mover. 
Where tools are driven by G. E. indi- 
vidual motors, practically none of the 
power is diverted from its useful pur- 
pose and the work done is almost ex- 
actly equivalent to the power used. 
Gangs of shafts, pulleys and belts are 
not adding an extra burden when the 
machinery is running, nor are they put- 
ting in time when the machinery is idle. 
If a rush job requires the use of only 
one or two machines, it can be put 
through without excessive factory costs. 


Increased Production. In many cases 
the output of a factory has been doubled 
by the adoption of G. E. Hlectric Motors, 
without the addition of a _ single _ tool, 
through the use of individual and group 
drive as specific cases required. This in- 
crease in production is due to the ad- 
vantages of speed control, ease of hand- 
ling work and better arrangement of 
machines, 


Ease of Control. Machines requiring 
it can be equipped with G. E. motors 
having a speed variation, making it 
possible to secure the highest efficiency 
and maintain constant cutting speeds 
for any and all classes of work. The 
Controller used on these motors is small 
and can be placed where most convenient 
to the operator. 


Convenience of Handling. Where over- 
head cranes and trolley hoists are de- 
sired, G. E. individual motors make 
space available that in a belt-driven shop 
would be occupied by shafts and pulleys. 
Even where hoists are not required, the 
elimination of belts, shafting and pulleys 
contributes to cleanliness, light, safety 
and convenience in moving work. 


Better Arrangement. With G. E. Elec- 
tric Motors several tools used for a 
sequence of operations may be placed in 
the most advantageous positions for for- 
warding the work, which is not possible 
when the line shafting is the determin- 
ing factor of location. This independ- 
ence also permits the addition of motor- 
driven machines in belt-driven shops 
where little space is apparently available. 


Ever ready Quality. G. E. Electric 
Motors are always ready. They will 
work where it is hot or cold, where clean- 
liness is essential or where dust and 
inflammable material fill the air. 


Decreased Cost. G. E. Electric Motors 
eliminate the cost of expensive belt re- 
newals, oiling and care of shafting and 
hangers, and the close attention which 
belt transmission makes necessary. 


Type CR Form B Motor. 


General Electric Company 


PRINCIPAL OFFICE 


Schenectady, N. Y. 


Sales Offices in 
all large cities 


2191 


New York Office 
30-Church Street 
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N 1873 we built the first Differential Chain Block; 
we were the exclusive manufacturers under the 
Weston patents. The whole history of the prob- 

lem of hoisting has been written in our shops— 
thirty-six years of unceasing search for improvement. 


The Triplex to-day has cut-steel gears; bronze bush- 
ings; drop-forged pinions and shaft; independent 


gear cover. Hvery part standardized, interchangeable. 
The whole dirt-proof, durable, efficient. 


4 styles: Differential, Duplex, Triplex, Electric. 
4I sizes: An eighth of a ton to twenty. 
300 active stocks ready for instant call all over the United States. 


The Book of Hoists tells much—yours for a postcard. 


The Yale & Towne Mis’ Gem 


Only Makers of Genuine Vale Locks 
g Murray pee New York 


Foreign Warehouses—The Fa fae ee nks Co., London, Glasgow eee Freres & Co., Paris, Brussels, Liege and Turin ; 
Yale & Tow wne, Ltd., Hambu urg; . W. Horne, Yokohama. 


Banks» 
Fase ye ‘Gime BEARINGS ‘ 


But aside from the fact that Chapman Ball Bear- 
ings are a good investment from a financial 
standpoint, consider them from equipment view 
point. 


Chapman Double Ball Bearings reduce faction to 
almost nothing; require no oiling or any other 
attention; keep the loose pulleys running smoothly 
and quietly. 


They mean no more hot-box fires; assure a 
saving in shaft friction, in power and belting, and 
are guaranteed to stand up under any load shaft 
is proportioned to carry. 


For other good reasons, get the catalogue. 


CHAPMAN BALL BEARING COMPANY 


40 (BRISTOL STREET; {BOSTON wins >. fC soe 


NEW YORK PHILADELPHIA. CHICAGO 
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Lincoln Variable Speed Motors’ |e aoe 
will make your Shapers do 
20 to 100% more work. 


It’s simply a question of cutting strokes per 
minute plus ample power at the cutting tool. 


Do you realize that with only eight changes 
in cutting strokes whether these are obtained | Dy 
means of a speed box or cone pulleys, whether 
the source of power is a main line shaft or a 
constant speed motor, the average capacity of 
any shaper doing miscellaneous work under the 
best conditions cannot be greater than 84% of 
als possible maximum and under average con- 
ditions is usually less than 50%? Extensive 
tests have proved this. 


The Ideal Drive 


The following conditions must be met to produce 100% 
productive efficiency from any shaper under all conditions: 


1. A positive method of drive which delivers 
Jull power at all speeds. 

2. A proper range of speeds. 

3. An unlimited number of running speeds. 


You get a//these with the Lincoln Variable Speed Motor. 


It is the oz/y motor which gives an infinite number of 
running speeds throughout wide ranges,— there is abso- 
lutely no jump or gap, the speed change being smooth, 
gradual and continuous. 


This is all accomplished simply and quickly—Vo com- 
plicated controller is required. 


Whatever make of shaper you buy select a 
Lincoln Variable Speed Motor to drive it. 


If you would be interested in learning more about this 
wonderful motor, ask us to send Bulletin 1ro-M. 

Our Bulletin 101 “The Crank Shaper” takes up the 
shaper drive question thoroughly,—it gives some interest- 
ing facts and figures, the results of careful tests.— Shall 
we send it? 


Reliance Electric & Engineering Co. 
800 Huron Road Cleveland, Ohio 
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THE ALL GEARED 


8 Geared Speeds 


AND 


& 20 Positive 


* Power Feeds. 


Manufacturing Company, St. Louis, Mo. 


Single-Phase Motors 


WHERE A SINGLE-PHASE 
MOTOR IS REQUIRED 

AS A PART OF A 
MACHINE TOOL 


The Wagner Motor should invariably be 
selected. There is nothing in the Single- 
Phase line comparable with the Wagner 
Motor for high starting torque and low 
starting current. They are ‘fool proof’; 
they have high overload capacity. 


All cone belts, their 


troubles and expense, 


Circular and prices 


on request eliminated. Delivers 


maximum efficiency 
of a 2" twist drill in 


solid steel. 


BARNES DRILL CO., Inc. 1907 
602 S. Main Street. ROCKFORD, ILL., U.S.A. 


Agents for Germany and Austria: E. Sonnenthal, Berlin, C.,2, 
Cologne a/Rh., Frankfort a/Main, and Vienna. 


Wagner Polyphase Motors operating punch and shear. 


THEY MAY BE STARTED 
AND STOPPED 


without danger or excessive current de- 
mand with no further intermediary than 
a two pole single throw switch. As 


ALTERNATING CURRENT 
MOTOR SPECIALISTS 


the Wagner Company offers its fifteen 
years’ experience to machine tool 
builders. Correspondence invited. Please 
address the nearest office. 


Wadgner, ity 


Accurate ‘ge= =2 Rapid 
Simple coy Economical 
Durable ? Strong 


It is up to you to get further information. 


4 The Mueller Machine Tool Co. 


Cincinnati, Ohio 


Have been on the Market 
for 15 years. Every Year 
they are getting better— 


TODAY—ROTHMOTORS 
are the Best, Most Effici- 
ent, Satisfactory Motors 
on the Market. 


Atlanta, Empire Bldg. Minneapolis, Security Bank hoes eR 
onee, eee oe ae Bldg. 

arlotte, N. C.. Trust Bldg. Montreal, Bell Telephone Bldg. Standard and Special for 
Chicago, Marquette Bldg. New York. 50 Church St. . 3 


Cincinnati, First National Philadelphia, Real EstateTrust Be dahateenti ee: 
Bank Building. Bldg. 

Cleveland, New England Bldg: Pittsburg, Lewis Block. 

Denver, Ideal Bldg. St. Louis, 6400 Plymouth Ave. 

Kansas City, 1113 WyandotteSt. San Francisco, Balbao Bldg. 


Los Angeles, 826 S. Los Seattle, Pacific Block. 
( Angeles St. Sioux City, 515-517 5th St. 


ROTH BROS. & CO. 
N. Y. Office 1394 W. Adams Street 
136 Liberty Street Chicago, Ill. 
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Van Dorn 


Type D No. O Hard Service Electric Drill 4" Cap. 


The drill you will eventually buy— has four-pole railway type motor entirely 
form wound. Armature runs on ball bearings—pressed steel head and gear 
Piscmemveatic ailwesix, sizes; 4° x. 2 / capacity. Sold ‘subject to. test. 


VAN DORN ELECTRIC & MFG. COMPANY 
NEW YORK PITTSBURGH CHICAGO SAN FRANCISCO 


Export Agents: American Specialty Co., Chicago. 


as used on ‘““The Fay Automatic Lathe” is another instance of how this small 
compact clutch is used by Machine Tool Builders, as a 
part of some of the best high grade machine tools built. 


The Johnson Clutch can be 
modified to meet almost any 
requirements, for light drives 
on Machine Tools. 


You can get a clutch on Catalog 
“A” gratis. May we send one? 


FOREIGN AGENTS—Efandem Co., 246a Corporation St., Birmingham, Eng., for Great Britain; Canadian Fairbanks Co., Montreal, Toronto, 
Winnipeg, Vancouver, Calgary and St. John, for Canada; Glaenzer, Perreaud & Thomine, No. 1 Ave. de la Republique, Paris, for France ; 
Bieberstein & Goedicke, Ferdinanstr. No. 25-7, Amerikahaus, Hamburg, for Germany; Wilh. Sonesson & Co., Malmo, Stockholm and Gothen- 
burg, for Sweden; Aktieselskabet Wilh. Sonesson & Co., Copenhagen City and Freeport, for Denmark, Norway and Finland; Louis Reijners, 
Amsterdam, for Holland and Belgium; R. d’Aulignac, Barcelona, for Spain, 


THE..CARLYLE JOHNSON MACHINE’ CO. Manchester.conn 
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TURRET LATHES {8% 


No. 8 Turret Screw Machine. Swing 20'—Automatic Chuck Capacity 354”. 


THE WARNER & SWASEY COMPANY | 


CLEVELAND; SOHIO, Ue 


New York Office: Singer Bldg. Detroit Office: Ford Bldg. Chicago Office: Commercial National Bank Bldg. 


Foreign Agents: Chas. Churchil) & Co., London, Birmingham Manchester, Newcastle-on-Tyne and Glasgow. Schuchardt & Schutte, Berlin, Vienna, St. Petersburg, 
Stockholm, Copenhagen and Budapest. Alfred H. Schutte, Cologne, Paris, Brussels, Liege, Milan, Madrid, Bilbao and Barcelona. 
A, R. Williams Machinery Co., Toronto. Williams & Wilson, Montreal. 


Morton’s New Improved 


26-inch Draw-Cut Shaper 


Is equipped with Rotating Box Table, instan- 
taneous change of feed, and power adjustment 
for the horizontal and vertical movements of 
the cross rail. 


No wrench is required to shorten or lengthen 
the stroke. 

Its accuracy and cutting power are beyond the 
ability of high speed steel. 


The machine can be equipped with special at- 
tachments, designed for the completion, at one 
setting, of locomotive driving box brasses, 
whereby they are ready to press into the box 
direct from the machine; also special Rod Brass 
attachment designed for the machining of the 
brass complete for rod strap fits, at one setting. 


It can be furnished electrically driven or belt 


driven, as desired. 


When you read this, just write for photographs 
and descriptive matter. 


Morton Manufacturing Company 
MUSKEGON HEIGHTS, MICH. 
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20" Back Geared Crank Shaper 


Convenience lncreases ‘- 
Production fl 


In addition to strength, ri- 
gidity and extra long shaft 
bearings the ‘ Rockford” 
excels, in’ ‘convenience: ‘of 
operation. Adjustments can 
be quickly and easily made 
and all levers are on the 
working side of the ma- 
chine. 


A “Rockford” Shaper will 
increase production, reduce 
labor costs and insure ac- 
curate work. 


Four sizes, 14", 16", 20" and 
24". Send for descriptive 
circular. 


We also build the Rockford 
Planers 24", 28", 32" and 36" 
sizes. 


ROCKFORD MACHINE TOOL COMPANY 


ROCKFORD, ILL., U. S.A. 


Swings 18" over the ways, 14" over the carriage, 
and has an automatic horizontal feed of 12%, 


Made in three other 
sizes, 14" swing, 24" 
swing and 28" swing. 


Spur gears, bevel gears, feed cones, bali bearings, roller bearings, etc., are manufactured on the Fay lathe, es 
all feeds are automatic, and one man can run from 4 to 6 lathes. 


Watch our advertisements in the future for samples of work done and time it took to turn them. Bulletin for the asking. 


FAY MACHINE TOOL CO., Philadelphia, U. S. A. 


N AGENTS: Great Britain, C. W. Burton, Griffiths & Co., Ludgate Square, Ludgate Hill, London, BE. C.; Germany, Switzerland and 
adatrin tas ary, Heinrich Dreyer, Kaiser Wilhelmstrasse 1, Berlin, C2; France and Italy, Edgar Bloxham, 12 Rue de Delta (1Xe), Paris; 
Belgium and Holland, Stokvis & Zonen, Rotterdam. 


The Individuality of the Reed Lathe 


(@ 


TY 


Lathes—1O0-inch to 30-inch. 


ON’T get the idea that our lathes are the “peas in a pod” kind 
1D of product. They are alike on one point, Quality—the time- 
tried ‘‘Reed” Quality—but apart from that every lathe has as 

much individuality as the man who uses it. 


It couldn't be otherwise in the output of a plant where every man is 
trained for his work; he can’t help but put some part of himself into 
the machine he builds, and it’s this special workmanship that gives 
the Reed Lathe an intangible but distinct individuality. A Reed Lathe 
is as good a workman as the workmen who built it—and they could 
not be better. 


You can depend on the Reed, also, to fill every requirement. There 
is nothing experimental about them, they have made their mark, proved 
their metal and gone into the ‘‘none better’ class. 24,000 Lathes built 
and sold in twenty-seven years is something of a record. The fact 
that individual Reed Lathes built more than twenty years ago and 
in constant service ever since, are still holding up their end of the work in 
a busy shop, is more of a record. Glad to add details if you'll write us. 


F. E. REED CO., Worcester, Mass. 


SELLING AGENTS-MANNING, MAXWELL @ MOORE, Inc., 85-87-89 Liberty St., New York, N. Y. 


111-115 No. Canal St., Chicago, Ill. Cor.Oliver & Franklin Sts.,Boston,Mass. 721 Arch St., Philadelphia, Pa. 1262 Ontario St., Cleveland, O. 
Merrill Building, Milwaukee, Wis. Frisco Building, St. Louis, Mo. Majestic Building, Detroit, Mich. Park Building, Pittsburgh, Pa. 
Kirk Building, Syracuse, N. Y. Atlanta, Ga., Candler Building. San Francisco, Cal., Monad- Mexico City, Mexico. 

White Building, Buffalo, N. Y. Indianapolis, Ind., Ter. Trac. Building. nack Building. Yokohama, Japan. 


Thomas & Lowe Machinery Co., Providence, R. I. Syracuse Supply Co., Syracuse, N. Y. Chas. A. Strelinger Co., Detroit, Mich. 
Fenwick Freres & Co., Paris, France. Chas. Churchill & Co,, Ltd., London, Eng. The A. R. Williams Machinery Co., Ltd., Toronto, 
Ont. Van Reitschoten & Houwens, Rotterdam, Holland. G. Koeppen & Co., Moscow, Russia. C. & J. W. Gardner Co., St. Peters- 
burg, Russia. Graham Bros., Stockholm, Sweden. F. G. Kretschmer & Co., Frankfort, a. M., Germany. 


wih 3 ee 
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The Rockford Horizontal 
Drilling Machine 


Every little while you come up against a drilling job that can’t be readily 
handled on an upright or radial drill. Drilling the ends of shafts, columns 
or other long pieces, for instance, is hardly the province of either of these 
machines, but the No. 2 Horizontal Drilling Machine has the power, rigid- 
ity and full capacity for just such work. The stationary table is 24-inch 
by 60-inch, feeding mechanism located on the saddle, all clamping levers 
and adjusting wheels convenient to the operator’s hand. The machine is 
adapted for drilling, tapping, boring, facing, reaming and similar opera- 
tions and is especially useful in the automobile shop. The substantial 
construction assures durability and continued accuracy, its versatility a wide 
range economy. 


Ask us for complete details. We also build the Rock- 
ford Gang Drills and the new Rockford Patented ROCKEORD 
Geared Tapper. “ROCKFORD: 


LE USA 


Rockford Drilling Machine Co. 


ROCKFORD, ILL., U. S.A. 


Edgar Bloxham, Agent for France, Italy and Belgium ; Thomas McPherson & Son, Melbourne; Alfred H. Schutte, Agent for Western 
Germany, Switzerland, Spain and Portugal; R.S. Stokvis & Zonen, Ltd., Rotterdam, Agents for Holland and the Dutch Colonies. 
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UNIVERSAL ADJUSTABLE TOOLS 


‘S- H-T- CO. CIN'TLO. 


The universal adjustable cutter boring heads and reamers make an 
ideal combination for standardizing holes economically. The bor- 
ing heads are furnished with high speed steel cutters. They are 
quickly and accurately adjusted, permitting a close maintenance to 
size. Thelarge range of adjustment allows one tool to be used for 
a number of sizes either standard or fractional. The reamers are 
furnished with either carbon or mt speed steel blades as ordered. 


“Ask the man in the shop” Catalogue upon request. a 


The Schellenbach-Hunt Tool Co., Cincinnati, Ohio 


The American Specialty Co., Chicago, Ill., Agents for the Chicago District 


FOREIGN AGENTS: C. W. Burton, Griffiths & Co., London, England. Markt & Co., 193 West St., New York, Germany and Italy. _New York 
Export & Import Co., 133-137 Front St., New York, China, Japan and Austra‘ia. Williams & Wilson, Montreal, Canada.. J. S. Cock, Soi et 
Norway. 

\ 


STEEL EQUIPMENT 


RACKS AND BINS, TRUCKS AND BOXES 3 
STEEL LOCKERS : 


Steel Lockers 
for 

Shop 

Factory 

or Office 


Sheet Metal 
Woven Wire 
or 

Expanded Metal 


The best and most economical Racks. 


Catalog on Request. 
WHY? 

Strongest and simplest adjustment, great- 

est carrying capacity; suitable for the 

largest variety of requirements. ° 


Type ‘“‘A” Lockers 


THE VAN DORN IRON WORKS CO. 


METALLIC FURNITURE DEPARTMENT 
CLEVELAND, OHIO 


CHICAGO NEW YORK 


410 Monadnock BOSTON Room 205-5-A 
Block 313 Oliver B’I’d’g. 1 Madison Avenue 


Save space and labor. 


TERRELL’S EQUIPMENT COMPANY 


NORTH GRAND RAPIDS, MICH. 


a 
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The General Electric 
_ Magnetic Separator 


yy 


NRA} 
Lo 


eee 


TLEELA LEE Yt 


‘ HIS machine is used in brass foundries to remove all iron 
from scrap before melting ; also is used in machine shops in 
separating magnetic from non-magnetic turnings, chips, etc. 


‘The mixture of metal is placed in the hopper at the top of the 
separator and falls onto the surface of a revolvjng brass drum, 
within which an electro magnet is so arranged that it retains the 
magnetic metal on the surface of: the drum until it is scraped off 
mechanically into the bin. The non-magnetic metal falls into 
another bin. 


Rated capacity, 600 pounds per hour; maximum capacity, goo 
pounds per hour. 


Electro magnet requires about 75 Watts, and may be wound for 
110, 220 or 500 Volts, D.C. 


MANNING, MAXWELL & MOORE 


INCORPORATED 
85-87-89 LIBERTY STREET, NHW YORK, N. Y. 


111-115 No. Canal St. 721 Arch St. 45 Oliver St. Frisco Bldg. Park Bldg. 1262 Ontario St. Monadnock Bldg. 
CHICAGO PHILADELPHIA BOSTON ST. LOUIS PITTSBURG CLEVELAND SAN FRANCISCO, CAL. 
1503 Candler Bldg. Traction Terminal Bldg. White Bldg. Majestic Bldg. Merrill Bldg. Yokohama 
ATLANTA INDIANAPOLIS BUFFALO DETROIT MILWAUKEE JAPAN 


AFiling System for Stock SS 


What would it mean to you to have 
your stock arranged as handily as your 
correspondence ?— 


In lowering production costs, time saving and labor 
saving devices are half the battle—the proper utili- 
zation of space is likewise a factor. 


We offer you the chance to store, care for and 
classify your finished stock, raw materials, tools, 
machine parts, etc., as you do your letters. Our 
system is as convenient, accessible and flexible as 
the letter filing system in your office. 


Lyon Steel Racks 


solve the storage problem. The strongest racks on 
the market. Constructed’ on the right principle, 
built to carry uneven loads, and arranged on the 
unit system for any space and for any purpose. 


We have several Catalogues showing the varied appli- 
cations of Lyon Steel Racks—and we would be glad to 
jigure on your requirements, 


Lyon Metallic Mig. Company 


AURORA, ILLINOIS CONVENIENCE, COMPACTNESS 
Steel Racks, Lockers and Factory Equipment. CAPACITY AND STRENGTH. _ 
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Chicago Bench Miller No. 1 Machine on Bench, with Overhanging Arm 


wernnameenen puny 


ere 


Spreeeressen Hf 


No. 1 Machine on Bench showing Vertical Spindle 


Chicago (Duplex) Hand Millers 
With Self-Oiling Bearings 
In the above engravings are shown three equipments of the- 
Chicago Hand Miller for use on the bench. These machines 
have an exceptionally large range, and the combination of both 


vertical and horizontal spindles adapt them for the rapid pro- 
duction of a large variety of work. 


Chicago Machine Tool Co., Chicago, Ill. 


Distributors 


HILL, CLARKE & CO., Inc. 
Boston New York Cleveland Philadelphia Chicago 


: 
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The Western (Triple Geared) Radial Drill 
has sixteen distinct spindle speeds, eight of which 
are obtained from the gear box at the top of the 
column, and the back gears on the head double 
this number, making sixteen in all. A glance at 
the view of the interior of the speed box will show 
that the matter of lubrication has been carefully 
considered. 


MACHINERY 
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Interior of Speed Box. 
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Western Machine Tool Works, Holland, Michigan 
Distributors 
HILL, CLARKE & CO.,, Inc. 
Boston New York Cleveland Philadelphia Chicago 
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MACHINERY’S REFERENCE BOOKS 


The Reference Series was originated by Macuinery and an- . 
nounced in the publication for the first time on J anuary 1, 1908. Their = 
success was instantaneous, and nearly 200,000 copies of the books 
have been sold to readers in machine shops and metal-working plants 
everywhere. The plan comprehends an indefinite number of compact 
units, each covering one subject thoroughly in the practical manner 
characteristic of Macuinery, and sold singly, or in complete sets, as 
may be desired. The whole series comprises a complete working 
library of authentic mechanical literature for the Mechanical Engineer, 
the Master Mechanic, the Designer, the Machinist and the Toolmaker. 


The information contained in the books of this Reference Series is .. 
the very best that has been published on machine design, construction a 
and operation during the past fourteen years, revised'and brought up a 3 
to date by Macuinery’s staff—men constantly in touch with the best = 
sources of information and with the latest developments in mechanica! practice. 


u 
\CTICE REVIS! 


TABLES*°FORMULAS 
SHOP*DRAFTING ROOM 


25 Cents 


Ceoreigdt 008. THD DIDUGSTRIAL PAEAB, 49-25 Lamon GK, Hew Tork Ory, 
~ Publiebsre of MACERGERT 


Each book measures 6 x 9 inches, standard size, and contains from 32 to 54 pages, depend- 
ing upon the amount of space required to adequately cover its subject. They are first-class in cf 
every respect—printed from new type, with new and ample engravings, on the same paper that : 
is used for Macuinery, and have wide margins to allow for binding in sets, should this be de- 
sired. | e: 


The series has been planned to thoroughly cover the whole field of mechanical practice; yet s 
each book is complete in itself, and may be purchased separately. It is the purpose of this im- a 
portant series to greatly extend the educational work Macuinrry does; to give coherence, per- 
manence and practical usefulness to a mass of exceedingly valuable but unorganized material 
not generally available, and to amplify this material with the very latest data wherever neces- 
sary. It places within the reach of every reader, from the apprentice to the master mechanic, the 
best that has been published, selected because it is the best, collected, condensed and revised by 
men well equipped for the work by mechanical as well as editorial ex- 
perience; the whole being classified and arranged in accordance with 
a well-considered plan adapted to the practical needs of the drafting- 
room, the machine shop, and the engineering office. 


Forty-eight books have been published to date and the titles are 
given in these pages. Macninery stands back of these books and 
recommends them to practical men on every level in the mechanical ARITHMETIC 
field. They are especially valuable to those men whose reading time MACHINIST 
is limited to essentials and appeal with special force to Foremen, 
Draftsmen, Machinists, Toolmakers—to all the men working at draft- 
ing boards, lathes, planers, milling machines, shapers and all the stand- 
ard and special machines and tools—the useful and practical men 
whose opportunities for securing information outside of their specialty 9 || 777° 7===aseemen n= 
are very limited. | 


25 Cents 


4 


IVIACHINERY, 49-55 Lafayette Street, New York City, U.S. A. 


Agents for Great Britain: 
MESSRS. WM. DAWSON & SONS, LTD., Cannon House, Bream’s Buildings, London, E. C. 


Ady. Index pages 36-49 MACHINERY 151 


The Unit System Enables You 


to Specialize 


MACHINERY’S REFERENCE SERIKS was carefully planned 
to meet the needs—the modern needs—of the specialist. You don’t 


buy an elaborate and expensive book in order to get the special infor- 


mation you want on a given subject. You select, for example, from the 


25 Cents 


48 titles, the books on Gearing—the four costing you just $1.00. Here 


Sere SE TES SRCUTEIAL FREE <O-s0 Langone See Ue om 


oa ees | they are :— 


. REFERENCE BOOKS ON GEARING—25 CENTS EACH. 


No. 1.—Worm Gearing. 
No. 15.—Spur Gearing. 

No. 20.—Spiral Gearing. 
No. 37.—Bevel Gearing. 


These four books tell you what there is to be told on these subjects 
to date, with all the weight that expert knowledge and authority can 


SPUR GEARING 


give. 
Here is a group on General Shop Practice, which thousands have 


picked out of the lists and ordered :— 


25 Cents 


Perete AA. COD SPOUT. PURER, Oo-s Larue Gh ew Tut Sim, 


No. 7.—Lathe and Planer Tools. 
No. 10.—Examples of Machine Shop Practice. 
No. 25.—Deep Hole Drilling. 

No. 32.—Screw Thread Cutting. 


Text-books on Locomotive Design are all out of date, but these 


A COMPILATION OF VALUABLE ARTICLES ON MACHINE 
AND SHOP PRACTICE SELECTED FROM DAST ISSUES OF MACHINERY 


four books present the principles and practice of ‘the foremost works 


to-day :— 


N°20 
SPIRAL GEARING 


No. 27.—Locomotive Design—Part 1. 
No. 28.—Locomotive Design—Part 2. 
No. 29.—Locomotive Design—Part 3. 
No. 30.—Locomotive Design—Part 4. 


The four books on Jigs and Fixtures are of such peculiar merit 


for practical, definite information on a subject herein adequately pre- 
sented for the first time that we should be willing to let them serve 
as standards by which to test the usefulness and reliability of the 


AG 7atutubuinGrivebwatcnt 7 
REFERENCE. SIERIES \) 
IUAWYVTOA 1A Be RE 


[EACH PAMPHLET IS ONE UNIT IN A COMPLETE LIBRARY OF MACHI? 
SIGN AND SHOP PRACTICE REVISED AND REPUBLISHED FROM MACHINERY 


whole Reference Series :— 


No. 4.—Milling Fixtures. 

No. 41.—Jigs and Fixtures—Part 1. 
No. 42.—Jigs and Fixtures—Part 2. 
No. 43.—Jigs and Fixtures+—Part 3. 


N°37 
BEVEL GEARING 


All these books are 25 cents (one shilling) each. 


The Offers on the fourth page of this announcement terminate 


March 10, 1910 in the United States, and March 31, 1910 


fa penn Loge as in Foreign Countries. 


25 Cents 
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MACHINERY’S DATA SHEETS 


THE CONTRIBUTIONS OF ELEVEN YEARS. 
A REMARKABLE COLLECTION AND A TRIBUTE. 


MACHINERY’S DATA SHEETS now comprising 
five hundred 6x9 pages, were originated by MACHIN- 
ERY eleven years ago, and the first Sheet, issued as a 
Supplement to the publication, was published in Septem- 
ber, 1898. One hundred and twenty-five different Data. 
Sheets have been published in these supplements, up to 
December, 1909, each containing four 6x 9 pages laid out 
in note-book form on strong manila paper made especially : 
for the Data Sheets. These are now put up in two bind- 
a AE 7 ers. One binder contains all the Data Sheets issued up 

rae i to and including December, 1907, with a subject index. 
All the Data Sheets issued since December, 1907 (Jan- 
uary, 1908-December, 1909), are filed in the second binder, and as it is adjustable there is room 
to file any Data Sheets that may be published hereafter for the next three or four years. The 
second binder also contains a subject index for the Sheets it contains. When we speak of a 
‘¢set’’ of Data Sheets we mean the whole five hundred pages with indexes put up in the too bind- 
ers as explained. 


Unmistakable evidence of the widespread popularity of the Data Sheets reached us as soon 
as we began publishing them in 1898, and an insistent demand for back numbers made it neces- 
sary to reprint the first few Sheets in order to establish a file. Then we advertised the Data 
Sheets in a modest way in conjunction with circulation work, and the orders which resulted 
emptied the shelves so rapidly that for nearly a year (1905) we were unable to furnish com- 
plete sets, although the plates were sent to press again and again. Finally we began to print the 
Data Sheets in tremendous editions, accumulated a large stock, and instituted a campaign last- 
ing several years which has made them known the world over. At the end of eleven years we 
believe it is easily within the truth to say that the total number of these Data Sheets printed and 
circulated is greater by far than the combined sales of all the mechanical books and pamphlets of 
every description issued by all the publishing houses of the world during the past twenty years. 

To know what a Data Sheet is for is to understand why these are so popular. A Data Sheet 
is in itself a result of processes involving thought and labor and expense. Some Data Sheets 
embody the intelligent labor of years and the outlay of thousands of dollars. A Data Sheet is 
the permanent record of something worth while accomplished, and, in essentials, is the thing 
itself. It makes and preserves for universal use, in condensed and intelligible form, a working 
table, formula, chart or diagram which may be passed from hand to hand so that it saves the 
time and labor of hundreds for years and years. This is the purpose and effect of a Data Sheet. 
It capitalizes effort and outlay, and makes them available for new undertakings and for the mak- 
ing of endless new Data Sheets. A man who makes a useful Data Sheet moves the race for- 
ward in the path of progress, and his name printed on the piece of work he has done completes a 
testimonial of obvious merit. We consider this set of Data Sheets a remarkable tribute to the 
engineers, designers and mechanics whose skill and industry produced them and whose enterprise 
made them public. 


MACHINERY, 49-55 Lafayette Street, New York City, U. S. A. 


Agents for Great Britain: Messrs. WM. DAWSON & SONS, Ltd., Cannon House, Bream’s Bldgs., London, E. C. 
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CLOSING OFFERS ON THE DATA SHEETS 


Offers F and G are good until March 10, 1910 in the United States and 
Canada, and in all Foreign Countries until March 31, 1910 Orders must 
be mailed, or handed to our agents, on or before the dates mentioned. 


OFFER F. 


The complete set of Data Sheets, value $5.00, and twenty Reference Books, any titles you select, value 
$5.00, makes a total cash value of $10.00. Send the order printed below, including your own or a friend’s sub- 
scription for MACHINERY, value $2.00 in the United States and Canada, $3.00 in other countries, and we will 
supply the Data Sheets and Reference Books until the dates specified for $8.00 instead of $10.00, payable only 
$1.00 with order and $1.00 each month. The total amount of the order in the U. S. and Canada will be, with 
a@ year’s subscription, only $10.00. In Great Britain and other countries the total amount will be $11.00 (£2.5s.). 
Present subscribers in any country can accept this offer, which renews their subscription for another year from 
whatever date it expires. 


OFFER G. 


Send your order for the set of Data Sheets now and your own or a friend’s subscription for MACHINERY for 
a year, and we will pack three Reference Books in the shipment, for which there will be no charge. Just select 
the three titles from the list below. If you are a subscriber you can accept this offer by renewing your sub- 
scription, the renewal taking effect at the end of your present subscription. The Data Sheets are $5.00 and the 
subscription for MACHINERY $2.00, and, under this offer, the three Reference Books are free. You send us $1.00 
with order and $1.00 a month for six months We send you the Data Sheets and Reference Books at once, and 
you receive MACHINDRY each month. If you select the Shop Edition of Macuinury, the offer is $1.00 less, 
because that edition is only $1.00 a year. We always send the Engineering Edition unless advised to the 
contrary. 

Friends in foreign countries please note that on account of the postage, MACHINERY, Engineering Edition, 
costs $3.00 abroad. This makes Offer G outside the U. S. and Canada $8.00 (£1.12s.). 


MACHINERY’S Reference Books 


25 CENTS EACH. MARK YOUR TITLES. 


Worm Gearing. 27 Locomotive Design—1, Boiler and Cylinders. 
Drafting-Room Practice. 28 Locomotive Design—2, Valve Motion. 

Drill Jigs. 29 Locomotive Design—3, Smokebox, Frames and 
Milling Fixtures. Driving Machinery. 

First Principles of Theoretical Mechanics. 30 Locomotive Design—4, Springs, Trucks, Cab 
Punch and Die Work. and Tender. 

Lathe and Planer Tools. 31 Screw Thread Tools and Gages. 

Working Drawings and D. R. Kinks. 32 Screw Thread Cutting. 

Designing and Cutting Cams. 33 Systems and Practice of the Drafting-Room. 
Examples of Machine Shop Practice. 34 Care and Repair of Dynamos and Motors. 
Bearings. 35 Tables and Formulas for Shop and Drafting-Room. 
Mathematics of Machine Design. 36 Iron and Steel. 

Blanking Dies. 37 Bevel Gearing. 

Details of Machine Tool Design. 38 Grinding and Lapping. 

Spur Gearing. 39 Fans, Ventilation, and Heating. 

Machine Too! Drives. 40 Fly-wheels. 

Strength of Cylinders. 41 Jigs and Fixtures—1, Principles of Design, etc. 
Shop Arithmetic for the Machinist. 42 Jigs and Fixtures—2, Open and Closed Drill Jigs. 
Use of Formulas in Mechanics. 43 Jigs and Fixtures—8, Principles of Boring Jig 
Spiral Gearing. : Design, etc. 

Measuring Tools. 44 Machine Blacksmithing. 

Calculations of Elements of Machine Design, 45 Drop Forging. 

Theory of Crane Design. 46 Hardening and Tempering. 

Examples of Calculating Designs. 47 Electric Over-head Cranes. 

Deep Hole Drilling. 48 Files and Filing. 

Modern Punch and Die Construction. 
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PLEASE CUT OUT ON THIS LINE. 


SPECIAL ORDER BLANK FOR OFFERS F AND G 


Good until the sets of Data Sheets are all sold. 


MACHINERY, The Industrial Press, Publishers, 
49-55 Lafayette Street, New York City, U. S.A. 


I accept Offer .(say whether you accept Offer F or G), and will remit accordingly. 


Name and Address .. 


Works Address 
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“A Putting on Tool’”’ 


REMARKABLE RESULTS 


OXY-ACETYLENE WELDING 


E DAVIS-BOURNONVILLE PROCESS 


THE SAME PARTS REDUCED TO EIGHT 
READY FOR ASSEMBLING 


THE WELDED CASTINGS IN WORKING POSITION IN THE LAUNDRY 

MANGLE, WHICH IS NOW RUNNING AND GIVING PERFECT SATISFACTION. 

THE REPAIRS WERE MADE AND THE MACHINE PUT IN USE SEVERAL 
MONTHS AGO. 


THIS WORK WAS ACCOMPLISHED WITH OUR APPARATUS BY 
THE SEATTLE OXY-ACETYLENE COMPANY, SEATTLE, WASH. 


Write for printed matter. 


DAVIS-BOURNONVILLE COMPANY 


97 WEST STREET, NEW YORK > 


e GENERAL DEALERS HAVING DEMONSTRATION PLANTS: 
Chicago Welding Co., Mr. George Breck, Prentiss Tool & Supply Co., Davis Acetylene Co., 
553 Quincy St., Chicago, IIl. 7o Turk St., San Francisco, Cal. 145 Oliver St., Boston, Mass. Elkhart, Indiana. 
Oxy-Acetylene Appliance Co., The Oxy-Acetylene Appliance Co., Southern Welding & Machinery Co., 
Singer Building, New York. Room 708, The Farmers’ Bank Bldg., Pittsburg, Pa. 256 Second St., Macon, Ga. 
Expanded Metal & Fireproofing Co., . O. B. Scobey, Whiteside Wheel Co., 
Fraser Avenue, Toronto, Ont., Canada. 516 Board of Trade Bldg., Portland, Oregon. Tenth and Canal Sts., Indianapolis, Ind. 
Charles C. Deuel, _ Henderson-Willis Welding & Cutting Co., Autogenous Welding Equipment Co., 
75 Jones St., Detroit, Mich. 415 Walnut St., St. Louis, Mo. 41 Bay St., Springfield, Mass. 
The Industrial Supply & pbs: Co., Autogenous Welding Devices Co., Northern Welding & Manufacturing Co., 
407 Sansom St., Philadelphia, Pa. 602 East r5th St., Kansas City, Mo. 1th St. and Weston Ave., Minneapolis, Minn. 


Autogenous Welding & Manufacturing Co., 113 20th St., Galveston, Texas. 
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1. P. RICHARDS COMPANY Cli S f A 2 
Ing-Surface Is a preservative 

U. S. Standard Punches 8 P ae 


Not a belt dressing 


Cling-Surface is not a sticky dope to 
stop temporary belt trouble at the ex- 
pense of worse trouble later on. It is 


For all Structural Work a filler that penetrates into belts or 
ropes, making and keeping them pli- 
able, clean, waterproof, preventing all 
drying out or cracking, and at the 
same time stopping all slip so that the 
rope or belt can be run easy or slack 
to transmit full load. 


PROVIDENCE, R. I., U. S. A. 


Slack, as made possible by Cling-Surface, 
eases the belts, bearings, shafting and 
engine at all times, effects economy of 
oil and fuel and in addition to deliver- 
ing more power at the machines, makes 
them do better work because of greater 


WATER AND GANDY 
Wheel Pit Full of Water 


BALTIMORE MACHINE AND ELEVATOR WORKS 
BALTIMORE, MD. 
Gandy Belting Co., City. 

Gentlemen -—Replying to your inquiry of this 
day, beg to state we have been using for several 
years a Gandy Belt, 16 inches wide, tcansmitting 
70 H. P. from our engine. 

At times during the night the water in our 
wheel pit rises as much as three feet, thus cover- ‘ 
ing the lower portion of the belt; at such times Write for literature 
it is necessary for us to pump the water out of 
the pit before starting up in the morning and 
wipe the belt off with a piece of waste and start O. 1018 NIAGARA STREET 
up. 

This belt has been running for several years, CLING- SU RI ACE BUFFALO N Y US A 
rary ec oe ane Reg et rs conditions 
it does, we have no fault to find with it. : * ey, 

Yours respectfully, Offices in the principal cities 
ALTIMORE MACHINE & ELEVATOR WORKS. 
(Signed) Be A. Lazenby, Pres. 


There are letters telling about the success of the Gandy 
Belt under all conditions in our booklet, “ Experiences with 
Gandy."" Tear out this Ad. and write for it to-day. 


The Gandy Belting Company, Baltimore, 


New York Office: 88-90 Reade St. 


steadiness of the drive. 


Try Cling-Surface at ourrisk. The costis in- 
significant; if you don’t get excellent results 
you can have your money back. 


POWER 


Is your Engine or Motor developing its full power? 
You don’t know unless you know the speed you 
are attaining. 


Why not determine this by taking readings occa- 
sionally with the 


Eyes 


and still be more 
accurate. 


“The Vernier will do it’’ 


We have these Cali- 
pers in many styles and 
graduations—including 
metric. 


SPEED COUNTER 
Price $3 each. Fully Guaranteed. 


Circular on 
Request. 


With this hand planer a man can take a 


cut $"x ,4;" feed in cast iron, the machine 


: , : 5 of course will stand much more, or else 
alten ns anaes sie eo connect the table with the face plate of 


accurate readings. your lathe and have a variable speed 


THE VEEDER MFG. CO. power drive. 
39 Sargeant St., HARTFORD, CONN. Write for circular describing this machine. 


Ask your dealer for 
them, or send for 
my new Catalog— 
just out—and special 
discounts. 


. MAKERS OF ider Machine Tool Co. 
E. G. Smith Cyclometers, Odometers, Tachometers, Tacho- Fred. _peineide Ninth “fio at Co 
Columbia, Pa. dometers, Counters and Die Castings. CINCINNATI, OHIO, U -S.A. 


that LECOUNT makes. It is well made in 
every way, of good quality steel and low in 
price. Write for new catalogue which describes my full 
line of Lathe Dogs, Clamps, and Expanding Mandrels. 


WM. G. LECOUNT, - NorwalK, Conn. 


AGENTS: Chas. Churchill 
& Co., Ltd., London, 
ng. 
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Our prices on 


STAR HACK SAW BLADES 
ai 


have been cut in two 


Here’s our new list 


$3.50 3.75 4.00 4.50 5.00 5.50 6.00 per gross 
6 7 8 9 10 11 12 inch 


At this new list we will furnish the best blades that have 


ever been made. Vow is the time to buy. 


MILLERS FALLS COMPANY 
28 Warren Street New York, N. Y. 


FOR phe) ay PATTERN SHOP 


This splendid saw table has no superior. The 
machine is adaptable to a wide range of work, 
but appeals most strongly to those who want 
pattern shop equipment of high efficiency and 
accuracy. 


Send to-day for catalog giving complete de- 
scription and telling about our line of band 
saws, saw tables, jointers, shapers, borers, 
swing cut-off saws, planers, planer and matchers 


and Variety Wood Workers. 


The Crescent Machine Company 
56 Main St., Leetonia, Ohio, U.S.A. 


The “PULLET” 
COUNTERSHAFT 
To start “Pullet”—To stop “Pullet” 


It’s a great thing for grinders, 
speed lathes and other ma- 
chines that stop often and start 
often. On shapers, etc., the handle can be right 
over tool post, no matter where countershaft is. 


The L. & D. CO., Boston 


PATENT APPLIED FOR. 


The Marvel DRAW CUT 


HACK SAW 


No. 1 -Capacity, 4x4’, blade 12”. 

No. 2—Capacity, 6x6” long stroke and 8x8” 
short stroke. Blades 12’ to 17’, and swivel 
vise that swivels both ways. They saw fast 
and straight. Best and most satisfactory all 
around shop saw. Send for Catalogue 


Armstrong-Blum Mfg. Co. 


343 N. Francisco Ave., Chicago, U.S.A. 


*, DRAW-CUT 
MACHINE SAW| 


the Blade has nothing to do but cut, thus speed, 
accuracy and minimum wear are secured and } 
ample cutting power for all metals of any shape § 
or degree of hardness. Automatic Feed with 
Automatic Trip. Hardened Roller Guides to } 
Blade. Adjustable stroke. Circular gives details. |, 


No.1, 6"x6" No. 2, 10"x10" 


H. T. STORY 


122 N. Curtis St., CHICAGO, ILL. 


THIS LITTLE 3 
Power Hack Saw Machine 


Cuts off a 3" round steel bar in 8 
minutes or 1000 14 "rods per hour. 


Compare it with your present method 
of cutting. 
Let us send more particulars. 


RACINE GAS ENGINE CO. 
Dept. No. 47, Racine, Wis. 


Mighty handy 
for jig work 


Our Manufacturers’ Drill 
has adjustable top col- 
umns, three changes of 
speed for each spindle en- 
tirely independent of each 
other, lots of power, posi- 
tive drive, quick changes 
of speed and plenty more 
good features which we 
can’t tellabout here. Get 
the catalog. 


1 to 6 SPINDLES 2 
The Taylor & FennCo.,Hartford, Conn, U. SL 


E. Sonnenthal, Jr., Berlin, Cologne, Vienna and Frankfort-o@- 
Main, Agent for Germany and Austria. R. 8. Stokvis & Zonen, 
Rotterdam and Brussels, Agents for Holland and Belgium. 
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*‘National”’ stands for Quality, Durability, Uniformity. 
Send us your next order for National Twist Drills and watch the results. 


NATIONAL TWIST DRILL & TOOL CO., Detroit, Mich., U. S.A. 


THE WHITAKER Mec. Co., Chicago, Ill. J. R. BAXTER & Co., Montreal, Canadian Agents. 


The Delphos Non-Over- 
Filling Factory Dispenser 


THRUST 


z For filling any style metal 
= oiler and especially 
a B ARINGS adapted for hand oilers. 
v9 
=) s The Delphos will 
pump any kind of 


machine oil,even 
the heaviest. It 
works quickly 
and is so con- 
g structed that 
over-filling is 
impossible. The 
7 spout is a double 
tube—one an in- 
let and the other 
an outlet—as 
soon as the oil 
rises above the 
it? mouth of the 
Y outlet tube it is 


UD 


olds yo 


Kem Jen 


“ 


She} vregerD 


° siphoned back 
into the tank—obviating all waste. 


Bantam 
Anti-Friction Co. 


F ATTENTION! If you could use any kind of di- 
ameter boring tool in any of your lathes, wouldn’t 
that tenfold your boring equipment and give you 
the largest range of interchangeability known for 
the least money? 


Agents wanted everywhere. Send for Catalogue. 


KRIEGER TOOL & MFG. CO. 
5642572:W. Randolph St., Chicago, Ill. 


Strong, durable, compact and clean. 
Galvanized iron, 3,5 and 10 gallon 
sizes. 


DELPHOS MFG. CO., Delphos, 0. 
A. G. BUTLER 


Figo Tees LETTERS 


For Iron and Brass Cast- 
ings. Various styles and 
sizes. For Machines, 
Bridges, Tablets, etc. 


Bantam, Conn. 


m4 PATENT UNIVERSAL STEEL 
| eer SCREW-CUTTING RET -y ters 


PTH 


ane TWIST DRILL GAGE: “KNIPE” Pat. 

OSTO ss.US.A. 

MFR'S FINE MACHINISTS TOOLS. fe BALL BEARINGS 
—— FOREIGN AGTS. =—— a 1-4 in. Shaft and up. Leather Fillet. 

CHAS CHURCHILL &GO.GROSS ST. LONDON ENGLAND 7 No fitting, just push them on. All sizes in stock. 


SCHUCHARDT & SCHUTTE, SPANDAUER STRASSE 10 cts. in stamps for sample. f 
BERLIN, GERMANY. Pressed Steel Mfg.Co., 454 The Bourse, Philadelphia | CO™monwealth Bldg., 284-286 eearl St., New York 


The Spacke Air Compressors 


Are especially well constructed and will stand 
severest service. All parts are readily accessible, 
valve construction the latest, materials the best, 
and a minimum cylinder clearance is a point of 
vantage that greatly increases their efficiency. 


Adapted for all service requiring air compres- 
sors of capacity from 1 to 100 cubic feet free 
air per minute. Particularly suited for the 
automobile garage or for driving small pneu- 
matic tools in the machine shop. 


Glad to send bulletins and full details. 


The F. W. Spacke Machine Company, Indianapolis, Ind., U.S.A. 


Automobile Transmission Gears Special department for this division of our business. Estimates furnished. Automobile Motor Gears 
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BARGAINS 


MACHINERY 


SECOND 
HAND 


NEW AND M TOOLS | 


SECOND-HANDIFOR SALE 
MACHINE TOOLS 


For S 


ale by 


Niles-Bement=-Pond 
Company, 
111 BROADWAY, NEW YORK. 


Located at 
Boston, Chicago & NewYork. 


LATHES. 


12x5 LeBlond, rise 
and fall rest. 

16x6 Flather, rise and 
fall rest. 


16x6 Filather, com- 
pound rest. 
16x6 Prentice, com- 


pound rest. 


16x6 Fitchburg, com- 
pound rest and 


18x10 Draper, geared 


head. 

22x16 Fitchburg, 
shafting. 

50x12 Johnson, com- 
pound rest and 
taper, triple geared. 

2”x24” Turret Lathes, 
Jones & Lamson, 

24” Turret Lathe, 
Conradson. 


taper. 28” Turret Lathe, 
16x8 Reed, taper. Gisholt. 
MILLING MACHINES. 


Bench, Pratt & Whit- | 


ney No. 00 
Index, Brainard. 
Plain, No. 2 Garvin. 
Plain, No. 3 Garvin. 
Plain, No. 3 Carter & 


Plain, No. 41% Becker. 
Plain, No. 4 Brown & 
Sharpe, old style. 
Universal, No. 4 B. & 

S., old style. 


Hakes. 


Profiler, No. 2 Garvin. 


RAILROAD MACHINERY. 
Lathe, Axle, Bement, Lathe, Axle, No. 3 
single. Putnam, extra 
Lathe, Axle, Bement, heavy. 
double. Borer, Car Wheel, 


Lathe, Axle, No. 2 
Niles, double. Belt 
or motor. 


36”, Baker. 


PLANERS AND SHAPERS. 


15” Hendey. 

16” Gould & Bber- 
hardt. 

17x17x4 Whitcomb. 

18” Cincinnati, 
double trav. heads. 

26x26x6 Pond. 

80x80x24 Sellers, 2 
heads. 


42x42x10 Pond Ma- 
chine Tool, 4 heads. 

48x48x9 Hewes & 
Phillips, 1 head. 

72x72x24 Bement, 3 
heads. 

72x72x24 Sellers, 3 
heads. . 


BORING MILLS. 


86” Brown & Sharpe, 
turret. 

96” Swing, special 
horizontal boring 
mill. 


TURRET M 


¥%” No. 1 Spencer, 
single turret. 


&” No. 2 P. & W., 
wire feed. 
%” No. 2 P. & W., 


37” Vertical Bullard, 
heads. 
21’ Vertical, Pond, 3 
heads, motor. 


ACHINERY. 


%” Pin Mach., Cleve- 
land, auto. 

%” Pin Mach., No. 0, 
Hartford, auto. 
14” No. 00 Hartford, 
P. & W., auto- 

matic. 

No. 0 P. & W., auto., 
2-spindle. 

21/32” No. 2 Brown 
& Sharpe, old style 


automatic. automatic. 
MISCELLANEOUS. 

Drill, 15/16” capac- Slotter, 30” draw 
ity, 10 spindles, ad- stroke, Baker. 
justable. eee aupo! Grinder, 

Drill, radial, 3’, Box. e€ riven, 

Drills, single spindle. |  §cyi° “B” Spring- 

Drills, multiple spin- Face and Variety 
dle. Grinder. 


Send for List No. 16. 


FLAT TURRET LATHE. 
RADIAL DRILL. 
GEAR CUTTER. AUTOMATIC 24”. 
BORING MILL. VERTICAL. 6 ft. 
BORING MILL. HORIZONTAL. 
LATHES, PLANERS AND SLOTTERS. 


MiscRe 
ACHINE 


27-29-31 South Jefferson St., 


Some large and modern up-to-date 
Machine Tools at very attractive 


prices. 

10’ Betts Vertical Boring Mill, two heads, 
practically new having been used only 
three months. 

60" x 22’ Open Side Detrick & Harvey 
Planer, three heads, in first class con- 
dition. 

Newark Horizontal Boring Mill, 72" swing, 
7’ centres, 418" spindle, in A No. 1 
condition. 

36" x12’ Detrick & Harvey Open Side 
Planer, three heads, in the very best 
condition. 

39” Niles Vertical Boring Mill in fine 
condition. 

1500 lb. Bement Miles Double Frame 
Steam Hammer in first class condition. 
1000 Ib. Chambersburg Steam Drop Ham- 

mer in first class condition. 

850 Ib. Bement Miles Double Frame Drop 
Hammer in first class condition. 


If interested wire or write for full particulars. 
We solicit an inspection of any of the above. 


Large stock of new and second-hand Iathes, drills, 
shapers, planers and all lines of machinery. 


FRANK TOOMEY,|Inc. 
{27-131 N. 3rd St., PHILA., PA. 


Potter & Johnston “Near New” 2" Turret Lathe 


A Special lot of ‘‘Near New’’ Tools. 
2" x 24", 
4 ft. Arm. American. 
Brainard. 
Niles. 


3 bar. Betts. 


We buy as well as sell. 
Oe 95 Liberty Street, 
NEW YORK 
New, “Near New” and 2nd-hand Machinery. 


10-foot NILES 


Boring and Turning Mill. 
years ago. 


Bought new five 
Not used for last two years. 


Condition equal to new. Price, $4,500. 


A. D. WHITE MACHINERY COMPANY 
CHICAGO, ILL 


: Seen ‘ ; 
pa aa wae 
The Recording Register & Fare Box Co. 
NEW HAVEN, CONN. 


ACHINERY 


Jones & Lamson. 


P. A. McCabe, Pres., 


\ 
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A N D 
SUPPLIES 


If the Time to Buy is When Prices are 
Low, Now’s the Time 


While we are selling out this entire Machine-shop 
Equipment. 
PLANERS. 
84”x48"x14’—‘“‘Sellers,’’ 3 Heads. 
65” x65’"x10’—‘*Bement,’’ 1 Head. 
54’"x54”x16’—‘‘Sellers,’’ 4 Heads. 
48""x48"x18’—‘‘Gray,’’ 3 Heads. 
42”x42”"x18’—‘‘Niles,’’ 2 Heads. 
42"x36”x12’—‘‘Flather,’’ 3 Heads. 
34"x34"x14’—‘‘Gleason,’’ 1 Head. 
380”x30”x 8’—‘‘Whitcomb,’’ 1 Head. 
30”x30”’x 6’—“‘Gray,’’ 1 Head. 
26”x26”"x 7’—‘‘New Haven,’’ 1 Head. 
26”x26”x 6’—‘‘Pond,’’ 2 Heads. 
24”"x24"x 6’—‘‘Putnam,’”’ 1 Head. 
BORING MILLS. al 
‘Niles’? Hor. Floor Bor. & Drilling Mach., with 
3-in. spindle, outboard support, extra fixtures 5” 
bar. 


7’ Up. Boring & T. Mill, 2 Heads, ‘‘Niles.’’ 

6’ Up. Boring & T. Mill, 2 Heads, ‘‘Sellers.’’ 

Hor. Bor. & Drilling Mch., ‘‘Knee type,’’ 3 7-8” 

bar, ‘‘Bement,’’ wt. 12,000 Ibs. 

54” Up. Boring & T. Mill, 2 Heads, ‘‘Colburn,’’ 

42” Up. Boring & T. Mill, 2 Heads, ‘‘Bullard.’’ 
RADIAL DRILLS. 

144”, good as new, ‘‘Western.’’ 

132” Heavy Pat., ‘‘Sellers.’’ 

124” Heavy wat., ‘‘Pond’’ type. 

110” Full-universal, ‘‘Niles.’’ 

96” Full-universal, ‘‘Bement.’’ 

96” Plain, ‘‘Sellers.’’ 

72” Plain, ‘‘Bick.,’’ good as new. 

MILLING MACHINES. 

No. 4 B. & S. with circular milling attachment. 

No. 16—large size ‘‘Garvin.’’ . 

No. 2 ‘‘Cincin.,’? with vert. attachment. 

No. 3 ‘‘Garvin,’’ Table 26”x6”. 

Slab Milling Machine, 22”x60” ‘‘Ingersoll.’’ 
MISCELLANEOUS. 

15” Slotter, good as new, ‘‘Betts.”’ 

27” “Gisholt’”? Turret Lathe, Carriage and Turret. 

27” (48” gap) ‘‘Gis.’’ Tur. Lathe. 

21-4” wire-feed Screw Machine, ‘‘P. & W.’’ 

No. 2 Universal Grind., ‘‘Brown & Sharpe.’’ 

24” Punch, capacity 1” Heavy. if 

9” Punch, cap. 1”, ‘‘Hilles & Jones.’’ ‘ 

Bending Rolls, 6’ and 10’. 

Broaching Machine, 2’x24”, 

30” Auto. Gear Cutter, “‘G. & H.’’ 

4” Pipe Machine, ‘‘Phila.’’ 

11-2” Bolt Cutter, ‘‘National.’’ 

Univ. Cutter & T. Grinder, Auto. 

Shapers, Tray. head, 14”, ‘‘Fitch.’’ 

All sizes Shapers—‘‘G. & B.”’ 


‘“Wendey,’’ ‘‘Putnam,’’ 12 to 26” stroke. 
LATHES. 


Immense Big Stock—some of the choice ones: 


16”x 8’ Geared-head, Quick-change. 
18”x10’ ‘‘Blaisdell.’’ 

20”x 8’ Geared Head, ‘‘Draper.’’ 
21”x16’ ‘‘American.’’ 

22”x10’ ‘‘Hamilton.’’ 

24”x12’ ‘‘Schumacher & Boye.’’ 
26”x12’ ‘‘Bogert,’’ Risers 40”. 
26”x13’ Taper, ‘‘Bement.’’ 

28”x14’ Triple-geared, ‘‘Harrington.’’ 
32”x14’ Double-bk.-grd., ‘‘N. H.’’ 
54x21’ Triple-geared, ‘‘Fitchburg.’’ 
64”x36’ Triple-geared, ‘‘Bement.’’ 
69”x24’ Triple-geared, ‘‘Fifield.’’ 


J. J. MCCABE, 30 Church St., N. Y. CITY 


20 Per Cent. Below Cost, 


PRACTICALLY NEW MACHINERY. 


IMMEDIATE DELIVERY. 


1—Acme Semi-Automatic Slotter. 

2—4 Spindle Barr Drill Presses, Style A. 
1—No. 1 Bliss Foot Press. 

1—No. P Bliss Foot Press. 

1—No. 3 Pratt & Whitney Turret Lathe. 
1—No. 4 Rivet Lathe with Attachments, 
1—No. 4 Rivet Lathe with Full Equipment. 


Lo Ne: 16 American Gas Furnace and Soldering 
ron, , 


Pies 20 American Gas Furnace and Soldering 
ron. 


1—No. 00 American Gas Furnace Blower, 
1—15” Hendy Friction Shaper. ; 
1—No. 1 Norton Universal Tool Grinder. 
1—Thurston Miller. 

1—Q. & C. Hack Saw. 

1—Rockwell Oil Pump, 1%” dia., 2%” stroke. 
6—Rockwell Oil Burners. 


1—No. 4 Morris Centrifugal Water Pump \ 
geared for electric motor. 


1—Vacuum Pump, 7” stroke, 6” dia., American 
air compressor, double acting. 

1—Vacuum Tank or Process Kettle, 42” dia., 
72” deep. 


Vises, smalf tools, hangers, shafting, 
etc., for small machine shop. — 


P. O. Box No. 225, ROME, N. Y. 
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REFITTED MACHINE TOOLS Exceptional Bargains if 


BORING MILLS. LATHES (Engine). 1—24”x24”"x6’ Whitcomb with 

1—10’-16’ Betts Vertical, with 1—13”x6’ Bullard, with turret. one head. Sold Before Removal 

2 heads on rail and exten- 1—14”x8’ Flather four-step cone, 1—36”x36”x10’ Gray, one head. 

nen Paeros aces and, elevating States Fabio), ner aeeaes aiee Machinery of complete Machine, Boiler & Smith 

est. —24”"x5 : 5 OD. 
De NE 1—16”x6’ Prentice four-step PRESSES. 60”x60"%20’ Sellers Planer, 3 Heads. 
» =-Sp . cone, double back geared, 1—No. 8 Greenerd Arbor. 60”x30”"x22’ Putnam Planer, 1 Head. 

DRILL PRESSES (Upright) ; peta AE rest. 1—No. 62 Toledo Triple Geared. 257325" x6" Sellers Planer. 
oe — x orter, compoun 24”x24"x4’ P 
{Bepindle Quint ‘Turret. Si Aa = Ra SR ot 12’. “Betts” Vertical Boring & Turning Mill, 2 

n —2 4 —— . : 

1—33” Bement-Miles. eobal nec peu; Eenponal 215” Smith & Mills Single Head with full equipment of Tools. 


5’ “Bement’’ Horizontal Boring Mill with facing 
attachment and full equipment of Bars, Heads, 
Cutters, etc. 


RADIAL DRILL. rest. Geared Crank. : 
1—No. 3 Bickford Plain, with 1—20”x8’ Flather five-step cone, 1—16” Gould & Eberhardt crank. 


ear drive and plain table. belt feed, compound rest. | 1—20% Gould & Eberhardt. ” 
os? Pond Plain, Massive. 1—22”x12’ Lathe & Morse four- 1—20” Hendey Friction. oor pues Pecite aL 
GEAR CUTTERS. step cone, belt feed, compound came bade aba: Reider eae 14” Industrial. Slotter: 
1—88"x0"x4 p., Gould & Eber- 178% 40, 93" ender mriotion £ : 36” “Bement”? Drill with Independent Van Hagan 
D., 1—24”x12’ Lodge & Shipley fiye- 3—28" Hendey F : i including Bars. 
hardt. step cone, compound rest 1—32” Gould & Eberhardt Ex. dbraatua aba ti wey oldipe ss abl neluding : 
2—50”x11"x3 p. Gould & Eber- quick change 5 u Base y , : 
” : 48” “Bickford’’ Radial Drill with extension column. 
hardt. 1—26”x12’ Reed five-step cone. TURRET LATHES. 50” Industrial Double Pulley Lathe with full set 
GRINDERS. belt feed, compound rest. 1—No. 1 Warner & Swasey Hol- of Mandrels. 
# NG, 1) Leland & Yauleoner 1—S2' x17" Nondesctipt five-step low Hex.. motor driven. 48”x20’ Harrington Lathe. 
Wet Tool. Cones eed, compound 1—227 Universal. chuck fitted. 42”x18’ 9” Niles Lathe with Taper attachment. 
1—No. 2 Leland & Faulconer est. 1—22 Bullard Combination, 36’x16’ Harrington Lathe. 
Wet Tool. LATHES (Polishing) ghuck fitted. 22”x22’ Industrial Lathe. 
J— i I a er eda Point 1—No. 3 Diamond. ene & Shipley Screw 22”x7’ Pratt & Whitney Lathe with Taper at- 
SECA Vorkec Drill, Grinder. MILLING MACHINE. 128” Gisholt, rapid traverse. lapeeiot: Etareinerne’? Tathen 
1—“PO” Yankee Drill Grinder. 1—No. 15 Garvin plain hand 1—86” Bullard Vertical. 2—20”x12’ Light Engine Lathes. 
HAMMERS. Miller. MISCELLANEOUS. 1—18”x10’ ‘‘Rahn Mayer’’ Lathes, quick change 
1—60-Ib. Bradley Cushion Helve. » a PLANERS. 1—No. 1 Caskey Pneumatic PE Nl 
KEYSEATERS 1—10” Busch Crank, with swivel Punch. 2—16”x8’ Light Engine Lathes. 
9 vise. 1—10”x36” Chicago Pneumatic No. 2 Bement ‘Cotter’? Horizontal Drilling and 
1—No. 4 Burr Broaching. 1—20”x20"’x4’ Wheeler with one Gap Riveter. Key-seating Machine complete with full equip- 
1—24x2” Morton. head. 1—26” Crescent Band Saw. ment of Tools. 


No. 11-2 ‘‘Pedrick & Ayer’’ Horizontal Milling 
Machine with Vertical attachment full set 
Heads, Cutters, etc. 

12” Shaper. 

500-lb. ‘‘Bement’? Steam Hammer. 

7’ (No. 2) ‘‘Hilles & Jones’’ Plate Rolls, drop end. 

5’ ‘‘Hilles & Jones’’ Plate Rolls, drop end. 

6” Double End Cut-off Machine. 

3/8” Plate Alligator Shear. 

4” Pipe Machine. 

Several Bolt Cutters, Full Tool-Room equipment, 
several Surface Plates, 25 Vises, ‘‘Dallett’’ 
Portable Drill, Heavy Portable Screw Draw 
Bar, 10’ Plate Straightener, Forges, Anvils, 
ete., ete. 


HERMAN L. WINTERER 
908-910 Beach St., Philadelphia 


TWENAITA ERERRAREMRER ROAR [9 


707-715 Lakeside Ave., N.W., Cleveland, O. _ Detroit Branch: 1025 Majestic Bldg. Cincinnati Branch: 1014 First Nat’l Bank Bldg. 
Pittsburg Branch: 1124 Farmers Bank Bldg. 


‘*You want the Best—Buy of Us.’’ 


When you put money 
Just Remember ! in Presses, Shears, 
Hammers, Dies, etc.—you are making an investment. It 


| is absolutely essential to your success that you get just 
the Right Results at the lowest possible cost. 


Considering this can you afford to install any tool with- 
out thorough investigation ? 


*"TOLEDO” Presses 


mean a Wise Investment—a Lasting Economy—a Suc- 
cessful Business. 


Professional 


PATENTS roster iierrions 
ROYAL E. BURNHAM 


PATENT ATTORNEY 
837 Bond Bidg. Washington, D.C. 


Send for free booklets on Patents and Trade-Marks 
TRADE-MARKS v. £°Paten‘off 
- U. S. Patent Office 
HOWSON & HOWSON 


Attorneys at Law, Solicitors of Patents 
32 South Broad Street, Philadelphia. Pa. 
38 Park Row,NewYork. 98FSt., Washington.D.Cc. 


PATENTS 


Cc. L. PARHER 


Late Examiner, U.S. Patent Office 
Attorney-at-Law and Solicitor of Patents 


Patents secured promptly and with special re- 
gard to the fulllegal protection of the invention. 
Handbook for inventors sent upon request. 


200 McGill Building Washington, D. C. 


We invite the closest investigation. 


_ eee The Toledo Machine and Tool Company 
Press for deep stamped hot or TOLEDO, OHIO, UsSS Ae 


eold work, For cutting, drawing 
and forming pipe flanges or col- AGENTS—Ludw. Loewe & Co., Berlin, Germany. 
lars, packing ring’s for oil pipe etc. Selig, Sonnenthal & Co., 85 Queen Victoria St., London, England. 


"BRUBAKER&BROS, —— peewee! 
Pe annem PPE RE DRDEDDDDRUBBDEEDS 
a NP CUT U TAI ES POROU OT 


The Brubaker Line of Screw Cutting Tools is made to satisfy— 
not just to sell. We put a quality into the-design, workmanship 
and material of our Taps and. Dies that shows in the work 
produced. 

rat Catalogue mailed on request. 


GEO. P. WHITTLESEY 
Patent Lawyer and Solicitor of Patents 


McGill Building, 908-914 G Street 
Washington, D. C. 


W. L. BRUBAKER & BROS., Millersburg, Pa. 


F, E. HARRISON, Eastern Representative, 50 Church St., New York 


THIS BOLT DRIVER, 


Drop Forged from Bar Steel, 


is very handy and a time saver when turning 
§ square or hexagon pieces. Write for catalog. 


The Robinson | (=== comsinarn 
(irinder x HES c Filing 


Cabinets 


A combination ma- és Three Sizes 
chine with capacity ; and Dr awilg 
for surface grinding, ee, ; 
cutter grinding, twist : 5 a Tables 
drill grinding and . SIT 
general tool grinding. ) Thoroughly well 

An inexpensive ma- x” made and finished 
chine with the special 5 ~ in Grand Rapids 
features usual only in — atten, eH best style, our Cab- 
the larger and more inets and Drawing 
costly grinders. Tables never fail to please the purchaser. Table and cabinet 

Ask for price and combination here shown is one of our most popular pieces 
particulars. j 


Send today for descriptive matter and prices on 
our entire line of Draughting Room Furniture. 


Robi ¥ 
Tool Woerke|| FRITZ MANUFACTURING company || Armstrong Bros. Too! Co., noiscrrecpia” 


60 Alabama Street, Grand Rapids, Mich. 313 N. Francisco Ave.. CHICAGO, U.S.A. 
SEE OUR TOOL HOLDER AD, PAGE 116 


Waterbury, Conn. 
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Investigatethe 
Peerless Hoist 


And you will find these 
decided advantages: 


Single load chain and compact 
design, assuring light-weight and 
easy handling without any sac- 

, rifice of strength. 

Steel spur gears with cut teeth, 
affording the maximum efficiency. 

Noiseless automatic locking de- 
vice, sustaining the load at any 


point. 
All parts interchangeable and protected from dirt. 
Rapid lifting and easy pulling. 


Write for book telling how it 
saves money, time and labor. 


Edwin Harrington, Son & Co. Inc. 
PHILADELPHIA, PA. 


Speed Changes 


1 to 200 Horse Power 


Phe: Ms ce Wid 
Speed Change takes 
up no more room 
than an ordinary 
countershaft. It per- 
mits any desired 
ratio of change, has 
wide belt, perfect con- 
tact and does away 
with end thrust, loss 
of power and wear on 
belt. 


Write for Catalog. 


THE’ MOORE & WHITE CO. 
Philadelphia, Pa. 


Every “American” Steel Pulley, before 
leaving the factory, must pass through two 
critical inspections—by especially trained 
vexperts. This insures a true, accurate 
and practically perfect pulley. 


® 


THE AMERICAN 
STEEL SPLIT PULLEY 


is sold by supply houses throughout the world. Catalog and de- 


scriptive literature—yours for the asking. 


THE AMERICAN PULLEY Go. 
Main OFFICE & WORKS PHILADELPHIA, U.S.A. 
Chicago Branch, 124 S.Clinton St. 


Cleveland Cranes 


are constantly being bettered. 
Every new improvement in 
hoisting machinery is incorpor- 
ated in their construction. With 
such cranes is secured the 
latest and best the me- 
chanical world 


affords. 
THe CLevetanp Crane & Gan-Ge. 


—~ Wick irre, On10. ——  EncineerineCo. | 


The Hahn 
Flexible Shaft for 
Hard Service 


THE strength and durability of 
the Hahn Shaft is self-evi- 
dent—the basis of construction 
being multiple coiled springs of 
piano wire which will stand the 
hardest usage. It can be run in 
either direction, is made in several 
sizes and is well adapted for oper- — 
ating grinding tools, portable drills 
and a wide range of other uses. 


Send us your inquiries. 


Wm. Hahn, 1218-1222 N. Campbell Ave., Chicage, Ill. 


Shop Arithmetic for the Machinist 


No. 18 in MACHINERY’S Reference Series 


makes the use of Formulas, and of tables of Sines and Tangents easily 
understood without a knowledge of Algebra or Trigonometry. 


Price 25 cents. Write for pamphlet. 


THE INDUSTRIAL PRESS, 49-55 Lafayette Street, New York — 


i 
y 
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— 
A PRECISION BENCH LATHE 


7 in. swing, 32 in. bed, 16 in. between centers. 

For tool room, experimental, jig, die and fine 
machine work there is no other tool made that 
gives such gratifying results as the Elgin Pre- 
cision Bench Lathe. It is essentially practical, 
sturdy in its make up, and is 


Butlt with the Accuracy of a Watch. 
The Elgin Tool Works, Elgin, Ill.,U.S.A. 


CASTINGS 


Stamped 
Metal Parts 


Finished 


Brass Castings 


To your Drawings 


Parker White Metal 


and Machine Co. 
Erie, Pennsylvania, U.S.A. 


Franklin Die-Cast Parts 


When arranging to place your new 
device on the market for the spring and 
summer trade do not overlook the 
fact that the Franklin die-cast parts 
would enable you to secure a better 
profit as well as simplify the work. 
They come fully finished and are de- 
livered practically ready for assembling. 
Accurate to 1-1000 in. they cannot fail 
to fit and wear well. Send us your 
samples or drawings and let us make 
you an estimate of the cost before plac- 
ing your order for machine-finished 
parts. 

Write for our new Booklet C, describing 
Franklin die-castings and the process; it is in- 
teresting. 


Franklin Manufacturing Co. 
203 South Geddes Street, Syracuse, N. Y. 


STENCILS BURNING BRANDS: 
M DIE S = 


MACHINERY 


Are made by the same workmen and with the 
Same care as are our celebrated ‘‘Star”’ 
Screw Cutting Engine Lathes. 


The Seneca 


330 Water Street 


On Difficult 
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99 Speed and 
Wood Turning 


LATHES 


These Lathes have reliable self- 
oiling, dust-proof bearings, hollow 
spindle of crucible steel. Tailstock 
with combination screw and _ lever 
feeds. Locking levers attached and 
always in place. Bed is unusually 
strong and rigid; thoroughly braced 
by cross webs. Countershaft has 
self-oiling and self-aligning shaft bear- 
ings. Can furnish with drawn-in 
chucks, and split collets for rod work, 
also oil pan, foot power, etc. 


Send for Catalog ‘‘B.’’ 


Falls Mfg. Co., 


SENECA FALLS, N. Y., U. S. A. 
(129 A) 


Thread Work 


either internal or external, the Automatic Threading Lathe shows 
results in accuracy and finish which satisfy the most exacting work- 


man. 


You can triple the output of the ordinary engine lathe with 


this machine and better the quality of work produced. Right or left 


hand threads, coarse or fine, it’s 


all the same to the Automatic. Try it. 


il 
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See Catalogue 


AUTOMATIC MACHINE CO., 


AGENTS—Alfred H. Schutte, Schuchardt & Schutte, C. W. Burton, Griffiths & Co., of 


London, England. Marshall & Husch 


art Machinery Co , of Chicago. Ill., and Motch & 


Merry weather Machinery Co.,of Cleveland, O. Vandyck Churchill Co., Philadelphia, Pa. 


C 


Mctan Co Prita- 


They're not the cheapest in first cost, but 


tion that will interest you. 


HOLD ON! 


Are you the man that’s looking for 


HEAPER MOTIVE POWER? 


Begin right now to investigate the 


“OTTO” 
Gas and Gasoline Engines 

Get our catalogue and compare their advantages with 
others. Don’t depend on what we say, though, in- 
vestigate what users have to say. 
We'll furnish the names of those nearest to you. We 
have 100,000 in use in all parts of the world, all 
giving satisfaction, all saving money. 


they're by far the cheapest in the long run. 


If you are interested, drop us a line stating your requirements, and we'll send further informa- 


OTTO GAS ENGINE WORKS, Philadelphia, Pa. 
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“BROWNHOIST” AIR HOISTS 
LOCOMOTIVE 


NO JUMP OR JERK 
CRANES 
Are the Most Efficient on 


Air Balanced 
the Market 


Built entirely of steel. 
Fitted with automatic 
safety device, etc. 

Ball and socket hook. 
Screwed end gives easy 
access to inside. 

Capacity up to 20,000 lbs. | 


The crane shown in the engraving is a 
standard 15-ton, 8 wheel, M. C. B. truck, 
two drum crane, equipped with a “Brown- 
hoist” 54 cubic foot Grab Bucket. 


SAFE, RELIABLE 
and SIMPLE. 


& 
CURTIS & CO. MFG. CO. 


1568 Kinlien Ave. ST. LOUIS, MO. 


We can interest you—write us. 


Hercules Portable 


Crane and Hoist 
The Modern Model 
When you buy a 
Portable Crane, take 


a **Hercules’’ with 
Steel frame. 


ON C ) 
Turntable Hie cauicte JAN 
TO Pneumatic and est, easiest oe 


TEN GEARED HOISTS Electric Mule ae 


THE BROWN HOISTING MACHINERY CO. 
Main Office and Works, Cleveland, O. 
Branch Offices, New York and Pittsburg. 


T and other labor saving Deo a Standard 
re) compressed air appliances. oe ' Sizes 
N a. : re | Specials 
S Durability and efficiency oy — to 
guaranteed. Nees Mae : Order. 
\ oe pis Circular 
DETROIT HOIST AND MACHINE CO. %& Ms on : 
Successors to PILLING AIR ENGINE CO. request. pe Rat. Doe ? 


DETROIT, MICH. 


William S. Nicholls, 254 Broadway, New York 


Trolleys 


MARIS BROS. 


@.F. Evans, Newton Center, Mass. 


VARIABLE SPEED COUNTERSHAFTS 


Will drive your machine at any desired speed fromito6. Over ten thousand 


Evans Friction Cone Pulleys 


PHILADELPHIA 
PA. 
Ps 
y ° ao 
Shepard Electric Hoists fi 
ARE £ P 
DEPENDABLE, uP 
DURABLE and aa 
ACCURATE 


- 


44 53 
Use-Em-UPp 
Drill Sockets 

and Sleeves 


AMERICAN SPECIALTY CO., Chicago 


Capacities 500 to 20,000 lbs. 


Shepard Electric Crane @ 
Hoist Company 


General Offices and Works, Montour Falls, N. Y. 


New York. Philadelphia. Pittsburgh. San Francisco. 
Toronto. Montreal. 
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Hand and Electric Traveling 


_ TOLEDO CRANES 4) GRANES 


Strange, isn’tit, the heading of 
this advertisement? But it’s true 
in its application. Cranes can be 
compared with men—that is, some 
cranes with some men. 


New York, Arthur Appleton 
Chicago, W. E. Kreamer 

Philadelphia, Walter Price 
Pittsburg, George L. Mead 


Special for outdoor service. 


CRANES and MEN 


Ask us about some of our “old timers” that are still at work 


PAWLING & HARNISCHFECER 


MILWAUKEE, WISCONSIN 


Branch Offices Sales Agents E. P. Jamison & Co., Seattle 


and HOISTS 


COAL AND ORE HANDLING 


BRIDGES. GRAB BUCKET 
MACHINERY. STEEL STRUCT- 
URES, ETC. 

BUILT BY 


The Toledo-Massillon Bridge Co. 


TOLEDO, OHIO 


A P. &H. Crane—any P. & H. Of course, now and then, some 
Crane—is like a husky, red-blood- new part may be needed to replace 
ed, clean-living man. J?’s built one which has become worn through 
right, works right, stays right. service but the crane, as a whole, is 


good for a life time. 


H. N. Steinbarger, Denver 
L. Heynemann, San Francisco 


C.W. Hill & Co., Birmingham, Ala. 


CRANES 


AND 


HOISTS 


Electric and Hand Power 


All Types 
and Capacities 


Prompt Attention—Quick Delivery 


ALFRED BOX & CO. 
PHILADELPHIA, PA. 


WO useful little Electric 

Traveling Cranes and a 
compact Electric Trolley Hoist 
are here shown. They are 
among our regular designs 
and should interest anyone 
wanting reliable cranes or hoists 
of any capacity. A- request 
will bring prices. 


NORTHERN ENGINEERING WORKS 


DETROIT, MICH., U. S. A. 


New York, 120 Liberty Street Chicago, 589 Monadnock Block 
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Accomplished Easily 


WITH 


Our Automatic Gear Hobbing Machines 


This Gear, 70-in. Pitch Diameter, 14-in. Face, 11/-in. Circular Pitch, 30 degrees Angle, cut on our Regular No. 5 Machine. 


Here are a few Points in favor of our Automatic Gear Hobbing Machines 


More contained in our new Catalogue ‘Just Out.’’ 


They will double your output. No busy shops without them. 


There is no Indexing, no lost motion of the cutter. The Hob is at 
work until the gear is finished. 


Great saving in cutters. Only one Hob for every pitch regardless of 
number of teeth. 


Greater accuracy than with single cutters. Noiseless Gears. 
Hundreds of well satisfied users our references. 


Built in eleven sizes. The Right size Machine for your work. 


SCHUCHARDT & SCHUTTE, st-ecs; NEW YORK 
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Let us Help you Solve your Gear Problems 


We have been solving gear problems exclusively for several years, and it is 
only reasonable to suppose that our experience would prove of service to you. 
During these years we have helped the man whose problem was a low cost gear; 
the one whose problem was a smooth running gear and him whose problem was 
a gear of such design that it could not be cut with the milling cutter. 


The Speed Problem 


has become more vital in the past few years as competition has grown keener. 

Wherever we have installed Gear Shapers we have helped to solve this 
problem by reducing 
former cutting time 25 
to 50%; this is a very 
conservative figure, and 
it is not in the least im- 
probable that a Gear 
Shaper would actually 
reduce your cutting 
time much more than 
that. Anyhow, our 
guaranteed estimate 
would cost you nothing. 
Send us your prints, or 
better still, let our repre- 
sentative look over your 
work and give you de- 
tailed information. 


The Quality 
Problem 
We have been 


equally successful in 
overcoming the difficul- 
ties of the man who was 
getting noisy gears. The 
ground generating cut- 
ter is largely responsible 
for this. It is simply 
impossible to cut an accurate gear with an unground cutter. Moral, use a cutter 
that is both theoretically correct and ground after it is hardened. 


The Design Problem 


Until the Gear Shaper came on the market, the designer was practically de- 
barred from adopting many desirable forms. Among others the Gear Shaper has 
made practicable the step or cluster gear, as well as the internal. These were 
formerly made in pieces or not used at all, but cutting them from the solid, 
reduces the cost and improves the quality. 


You would find Gear Shaper literature interesting and instructive. 


THE FELLOWS GEAR SHAPER CO. 


SPRINGFIELD, VT., U. S. A. 


Germany. Adler & Eisenschitz, Milan, Italy. White, Child & Beney, Vienna, Austria. The C.& J. W. Gardner Co., St. Petersburg, Russia. 


FOREIGN AGENTS-— Henry Kelley & Co., Manchester, Eng. Ph. Bonvillian & E. Ronceray, Paris, France. M. Koyemann, Dusseldorf, | 
eae 
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Grant Gear Works 


6 Portland St., Boston, Mass. 


Full Description 
on Request. 


For Small Work 


This machine is particularly 
valuable for cutting brass gears, 
as the working mechanism is 
completely protected from chips. 
After. the cut is taken the 
cutter is lifted from the work 
and indexing takes 
place on return stroke 
without loss of time. 
Depth of cut is adjust- 
ed by small hand 
wheel at top of cutter 
slide—and the ma- 
chine can be made to 
cut twice around, tak- 
ing a fine finishing 
chip, if desired. 


WALTHAM MACHINE WORKS, Newton St., Waltham, Mass. 


Gear Wheels and Gear 
Cutting 


of every size and kind on hand and 
toorder. Facilities complete. 


Grant’s Treatise on Gears 
One dollar—worth ten. 


_ Grant’s Gear Book 
Fullinformation. Free. 


URIDE 


Reg. U. S. Pat. Office 


Quride Gears on your machines oo Philadelphia GEAR Works, Inc. 


mean better work, because 

3 : ; Geo. B. Grant, Pres. 
Quride stops the deafening noise’ 
which is so great a strain on 


orknen M Makers of. “MATCHLESS” Raw Hide and 
RELIABLE Metal Gears of all kinds. All 


Quride is never brittle—never 
swells or shrinks like fibre or 
rawhide; several other important 2. «) j Let us prove it. 
things about it, and some for your é 


particular case if you write for ee 
the Quride booklet. Grant’s 1910 Catalog sent FREE. Write Dept., M.. NOW 


™Gnevate ~=9.120 Vine Street, Philadelphia, Pa. 


orders executed with accuracy and dispatch. 


QURIDE COMPANY 


SYRACUSE NEW YORK 
CHIEF AGENTS: 
Van oe & DUTTON, Pe ak Ohio. 


NO. MILLEN & Son, L 
Montreal, eronte Vancouver, Guna Distributors. 


Facilities for cutting Spur, Worm, Spiral and 
Internal Gear Wheels. 


Bevel Gear Generators and Special Machines 


Gears and Gear CULLM AN _ giz, 
Cutting LZ Le Ss 
WE GUARANTEE SATISFACTION. SPRO CKET Ss £ 


RODNEY DAVIS, Philadelphia 
COMPLETE LE 
DRIVE FOR BLOCK: 
_ > ROLLER CHAINS ; 
s> BALDWIN DIAMOND é 
WHITNEY CHAINS ON HAND 


CULLMAN WHEEL CO. 


nhs ponisiashided! BERR AGED. pees td 


CUT GEARS OF ALL KINDS) 
Spur, Bevel, Spiral 


Worms and Worm Wheels, Sprockets 


New England Gear Works 2°S.ourchese St i| 


RADIAL DRILLS and ENGINE LATHES 


THE JOHN B. MORRIS FOUNDRY CO., CINCINNATI, GHIO., U. S. A. 


\ 
Us 
=F \ 


BEVEL GEARS “correct” 


THE BILGRAM MACHINE WORKS, pitcabevpria, pa. 
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Duplex Worm Gear Drives have many 
advantages. Efficiency, durability and 
economy in space. 


Boston Steel Gears 


Stand up under highest speeds 
OUTWEAR ALL OTHERS 


Bevels, Internals, Spurs and Worm 
Gears with 


Generated Planed Teeth fe ied : 
Spirals and Helical Spurs for Ci Gere on 
e is ie ii i 5 3 zy a 
High Speed ‘ ve 4 4 AY 4 Pe . 
Automobile Gears in Quan- Ke Sp saa 
tities. Universal Joirft's. | 
Sprockets and Chains. Large 
Stock. Send for Catalog. 


BOSTON GEAR WORKS 


NORFOLK DOWNS, MASS. 


Furnished in reductions from 50 to 1, to 500 to 1. 


MORSE, WILLIAMS & COMPANY 


ENGINEERS. PHILADELPHIA, PA. 


Machinists’ Swivel Vise) TECHNICAL BOOKS 


and durable as any solid jaw, and a E 
Swivel Bottom that gives any desired W 
adjustment to right or left, and is solid 
and firm at any angle. We make all 
sorts of good vises, and have been 
leaders in this line for twenty years. 
Send for catalogue and price list. 


Bierseey nog COPAY, The Technical Press 
hei Brattleboro) Pte trata umes gp Vermont 


are particularly strong on books pertaining to 
Steam Engineering, Heating, Ventilating, 
Power Plants, Boilers, Piping, Engines, Turbines, 


Condensers, Heaters; including Theory, Practice, 
Design and Operation; both Elementary and Advanced. 


WRITE US FOR ANYTHING IN THIS LINE. 


Agents for Great Britain, Chas. Neat & Co., 1 
Queen Victoria St., London, 


Gerstner Portable Tool Cases 


Artistically designed, correctly proportioned and handsomely fin- 
ished. Though light in weight they’re built to carry a full kit of 
tools and with any kind of care will last a life time. Our stan- 
dard style No. 10, is 20” long and will take an 18” scale. All 
drawers are felt lined, patent hinged lid slides in under the 
the bottom drawer. Lacquered brass trimmings and 
cylinder spring lock. This case is particularly adapted 
for machinists or metal pattern makers as it has capacity 
for a very large tool kit. Shipped direct from the factory 
for $14.00. Money refunded if not satisfactory. 


The Gerstner Booklet showing full line 
_of cases on request. 
} Mfrs. of 


=> x Mechanics 

$ High Grade 

° Tool Cases 

815-821 Germantown St., DAYTON, OHIO, U.S.A. 
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PEERLESS 
RAWHIDE 
PINIONS 


NOISELESS 
DURABLE 
SATISFACTORY 


We are experts in the manufacture of Raw- 
hide Pinions for light or heavy duty and are 
equipped to fill your orders—large or small— 
with promptness. 

SEND FOR BLUE BOOK ON GEARING. 


7 The secret of our success * 
THE HORSBURGH « SCOTT Co. is doing one thing, and doing 4 


it well. We make gears, the a 
CLEVELAND OHIO, U. S. A. Nuttall cut or planed. kind. He 


Nuttall-Pittsburg | — 


The Gear Makers 


When in a hurry, wire us. 


NEWARK 


Sia te ai eee . 

So EO ae re ee ee 
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MACHINES FOR : 

Smooth Running Gears : 
i MADE IN ; 
ALL SIZES. a 

FOR ALL : 


CLASSES 
OF 
WORK. 


A Manufacturing Tool 


For Cutting 


SPUR GEARS : 

WORM GEARS _ 

WORMS 4 
SPIRAL GEARS 


Our No.3 
36" Spur 
Gear Cutting 
Machine. 


WRITE FOR CATALOG. 


Newark Gear Cutting Machine Go. 


CEAR SPECIALISTS 


HENRY E. EBERHARDT, Pres. 
HENRY J. EBERHARDT, Sec. 


Rapid--Rigid--Accurate 
SEND FOR CATALOG 


THE LEES-BRADNER COMPANY 


FRANK E. EBERHARDT, TREAS. * 
66 Union St., NEWARK, W. J., U.S. A, CLEVELAND, OHIO, U.S.A. © : ; 
1 


Adv. Index pages 36-49 MACHINERY 169 


GEAR DOWN| 


your motion with our Rawhide Pinions. Foote 
Bros. Rawhide Gears and Pinions for reduction 
of speed are in a class by themselves—noisless, 
accurate, smooth running—the most successful 
on the market. Full line of Steel, Iron and Raw- 
hide Gears made to order on short notice. 


Write us for Price List 


FOOTE BROS. GEAR @ MACHINE CO. 
Chicago, Ill., U. S. A. 


We, sys| WHO CUTS YOUR GEARS 


If quality and price 


are not right—refer 


to us. 


CARPENTER-KERLIN 
GEAR AND MACHINE COMPANY 


77 WHITE STREET, NEW YORK 


REAMERS 


The KELLY Adjustable 


MADE IN 


ONE STYLE ONLY 


Finish, Ream or Rough-bore ANYTHING from a 
ONE-INCH to a SIXTY-INCH CYLINDER 


Type B for the Turret. Type C for Cylinders. 


THE KELLY REAMER CO., Cleveland, U.S. A. 


Successors to THE KELLY TUOL CO. 


We cut all standard styles and sizes 
of gears and have every facility for 
handling “breakdown” jobs and 
special orders promptly. 


Latest type machines for planing 
teeth in Bevel Gears theoretically 
correct. We make complete or 
plane teeth in any kind of bevel 
gears required. 


Send us. your specifications. Let 
us estimate on your work. 


THE VAN DORN & DUTTON CO. 
CLEVELAND, OHIO 


66 59 If you will write to the nearest address given below giving 
AT : specifications and class of metal cutting you do, we will send you 
free sample blades for comparative test. You will find Atkins 
F ACK S AW BL AD ES “AAA” Blades more economical than any you have ever used. 
BRANCHES: 
Atlanta, Chicago, Mem- 


We received the Grand Prize and Gold Medal on Hack Cricens,New york city, E. C. ATKINS « C0., Inc. 


Portland,SanFrancisco, 


Saw Blades at the Alaska-Yukon-Pacific Exposition. $2'"5. Cinecan es INDIANAPOLIS 
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75 


Gear Cutting Machines 


At Your Service 


That's the equipment we have for turning out accurately cut 
gears. And we have the engine lathes, automatic lathes and 
screw machines for getting out the blanks to keep most of 
these busy. They are all modern, up-to-the-minute machines, 
too. You can’t compete with us in cost with any ordinary 
equipment—nor will your work be as accurate. Let us quote 
on the next lot of gears you need. 


The New Process Raw Hide Co. 


SYRACUSE, N. Y. 


Shaft 16 ft. long. 12 inches in dia- Bete 
meter—Gears 20 inches and 30 44 youe 
inches forged integral with the Shaft. #7 Inquiries. 


We are well equipped for and make 
a specialty of this heavy work 


Van Norman Bench Lathes 


with attachments for 
Milling, etc., make a 
most complete outfit for 
all around Tool, Fixture, 

_—<$——— ey CGauge, Experimental 
“i a # and Laboratory work. 
Three sizes,—Nos. 3, 3%, 5 


You can’t go wrong ibe Made ee 
Van Norman 


Ask for Bench aie ‘Caikiog 


Waltham Watch 
Tool Company 


Z 
s id ch Nadel apt 
TRS Eee Dirt tro oe 
Oe Le ea egos ae ee 


Springfield, Mass., 
VU. s. A. 
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Kill the Noise Imps 


BY USING 


NEW PROCESS 
NOISELESS PINIONS 


Vs 
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They take 
the work of metal 
pinions, but run silently 

and cause less vibration. 
Wear like iron and will mesh accurately with your 
old cut gears. 


Use New Process Pinions on all your geared Motor 
Drives. Have you our booklet? 


The New Process Raw Hide Co. 


SYRACUSE, N. Y. 
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Standard Engine Lathes 


16 to 24 inch Swing 


Built by 


Greaves, Klusman & Co. 


S. E. Cor. Cook & Alfred Sts. 
CINCINNATI, OHIO, U.S.A. 


Also Builders of Pattern Makers’ Lathes and 
Machinery and Metal Spinners’ Lathes. 


Washburn Sensitive Drills 


Furnished with either A. C. or D. C. Motor 
and any regular voltage 


FRICTION OR BELT DRIVEN 


THE WASHBURN SHOPS 


OF THE 
Worcester Polytechnic Institute 
WORCESTER, MASS. 


Worcester Drill Grinders Washburn Speed Lathes 
Washburn Sensitive Drills Worcester Drafting Tables 


Grind, Drill, Bore or Polish 


it’s all the same to this port- 
able electric outfit which is 
equipped with the original 
Stow Flexible Shaft and is 
ready to use in any part of 
your shop and factory. 


2019-25 Lucas Ave. 


For convenience in doing light work 
there is nothing more useful. 


Flave you our catalogue ? 


Stow Flexible Shaft Co. 


26th and Callowhill Streets 
PHILADELPHIA, PA., U.S. A. 


Electric Welding 


A MODERN WAY YET NOT NEW. QUICKEST—CHEAPEST—BEST. 
A Quantity Proposition 
Not a quantity of shapes and sizes, but a quantity of one shape of 
imited sizes. For hundreds or thousands of the same thi g every 
day, there is no*way equals the electric way. 
NO SMOKE, HEAT, DIRT OR GLARE 
EASY—SWIFT—SURE 
NO EXPENSIVE OR EXPERT WORKMAN 
A BOY CAN DO IT 
Describe the shape, tell us the size of the smallest and largest piece, 
the maximum number of welds required per day, the cost of current per 
k, w. hour, we will then tell you what it will cost you to electric-weld. 
If you haven’t an alternating current, your local Lighting and 
Power Company has 
CURRENT OFF BETWEEN WELDS r Gi 
WE JOB WELD ALSO : \ 


- oa fe bak Thomson Electric Welding Co., Lynn, Mass. 


The Pioneer Manufacturers Beware of Infringers 


645 Elmira Street, 


ENCH LATHE 


Will soon show its worth in the shop 
where accurate work is essential 


STARK PRECISION TOOLS 


are made from finest materials, by 
skilled workmen and from 


A STARK B 


up-to-date designs. jee 
~€en aX Ask for catalogue B. Re crRecTiONS: 
STARK TOOL COMPANY, Waltham, Mass, U. S. A. NESEY 
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The 
Knight 
No. 2 

r Drilling 
and 
Milling | 

Machine 


Has many time saving features and handles a large 
range of work. All changes of feed and speeds are 
easily and quickly made. : 
a large variety of manufacturing work. 


Is capable of handling 


Write for further information. 


W. B. KNIGHT MACHINERY CO. 


ST. LOUIS, MO. 


The Quick Change 
Speed Device is 
the feature of the 


Williamsport 
14" Friction 
Drill 


Speed can be in- 
stantly increased 
or diminished, no 
belts to shift or 
screws to loosen, 
the simple move- 
ment of aconven- 
ient lever accom- 
plishes this end, 
saving drill break- 


. ing and insuring 


better work. 


Powerful, well 
designed and 
long wearing. 


Circular on 
request. 


| VILLINGER MFG. COMPANY 


WILLIAMSPORT, PA. 


Metal Polish 


_Highest Award 
Chicago World’s Fair, 1903. 
Louisiana Purchase Expo- 

sition, St. Louis, 1904. 
3-oz. Box for 10 cents 
Sold by Agentsand Dealers 
all over the world, Ask or 
write for FREEsamples 

5-Ib. Pails, $1.00 
GEO. W. HOFFMAN 

Expert Polish Maker 
Indianapolis, Indiana 


iS 7 ¥ 
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- “RELIANCE” 
High Speed Twist Drills 


MADE FROM FLAT BAR STOCK 


We have convinced others. Let 
us convince you that ‘“ Reliance” 
Drills made with Regular Taper 
Shanks are the best. Positive 
Drive. Special chucks or sleeves 
not required. 


May we send you our catalog, 
or talk it over with you? 


New Process Twist Drill Co. 
TAUNTON, MASS., U.S. A. 


“DALLETT” 
AIR COMPRESSORS 


ARE SIMPLY BUT SUBSTANTIALLY BUILT 


The smooth, quick 
and uniform action 
of the inlet and dis- 
charge valves insures 
efficient service and 


long life. 


Especially adapted 
for use in factories 
and shops where a high class machine is desired. 


They are convenient machines, having all working 

parts, and parts re- 

quiring adjustment, 

readily accessible. 
SINGLE 


DUPLEX 
COMPOUND 


Belt, Steam and Motor 
Driven. 


Catalogue No. Z00. 


Thos. H. Dallett Co. 


York and 23d Streets, PHILADELPHIA, PA. 


MACHINERY 


Knecht Sensitive Drills 


Variation 


Think it over 
and compare 
with old meth- 
ods of shifting 
belts, idlers etc. 


A high grade 
tool for the up- 
to-date shop. 


CRANE MACHINE FOOL Co. 
CINCINNATI, OHIO, U. 


AGENTs: Alfred H. Schutte, Cologne, Milan, Brussels, Paris, Sais Schuchardt & 
Schutte, Berlin, ‘Stockholm, Vienna, St. Petersburg. R. 8. Stokvis & 
Zonen, Rotterdam. 


Bobbing, Polishing and Grinding 


Single or Combination Spindle 


When you are using Ams Bobbing, Polishing and 
Grinding Lathes, isn’t there a lot of satisfaction in it ? 
You're not worried about dust, dirt or grindings 
getting into the bearings. 

The lathes are all dust-proof, all bearings are 
enclosed, and everything moves smooth as oil. 

How is it you haven’t one of these lathes? 
Never wear out. We make them to last forever. 
That is Ams reputation. 

Everything in the tool or machine line that 
is manufactured by us, is built to stay. That is 
the reason our firm is so busy. Works day and 
night. 

But we want you to know that we’re ready for 
your order be it small or large. 


Max Ams Machine Company 
Mount Vernon, New York City, U.S.A. 
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As Specialists 
on Screws 


| we are in a position 
to save considerable 
money for the man- 
' ufacturer who uses 
screws in quantities 


We make nothing 
but Screws, but 
there is no screw 
we cannot make, 
and make better 
and cheaper than 
any other concern, 
unless it had like 
facilities and con- 
centrated its ener- 
gies on this one line 
of product. 
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If you are making 
your own screws— 
write us before you 
turn another blank. 
Power, Lead, Feed 
Screws—any length, 
diameter, pitch or 
style of thread— 
screws for machine 
tools of every de- 
scription and _ for 
every other purpose. 


Lull information 
on request. 


The Screw 
Cutting Company 
of America 


y lith St. and Sedgley Ave. 
| Philadelphia, Pa. 
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No Waste or Weak- 
ening of Metal 
when reduced by 
Dayton Swaging 
Machines. 


By striking 2000 to 6000 
blows every minute these 
machines give an addi- 
tional hardness, solidity 
and general toughness to 
the piece while the reduc- 
tion is entirely by pressure 
and the work finished 
. quickly and economically. 


Send for a copy ‘‘The Modern Art of Swaging”—it’s free. 


THE EXCELSIOR NEEDLE CO., Torrington, Conn. 


Coventry Swaging Co., Ltd., White Friars Lane, Coventry England, Agents for Great Britain, Fenwick Freres & 
Co., 8 Rue de Rocroy, Paris, France, Agents for France, Italy, Spain, Portugal and Switzerland. 


“ULTRA CAPITAL” Gea 


“capita” New Water Hardening High Speed Steel. «Canta 
Keen edge, lasts 5 to 8 times ordinary high speed. 


DRAWN FLATS, key steel or tool steel from stock. Shapes of any 
kind to order. Largest assortment of bright material—strips, sheets, bars 
and wire. 


Edgar T. Ward & Sons, 23-25 Purchase St., Boston, Mass. 


A 288 Page Canter 
for the asking 


SEND YOUR ADDRESS 


MONTGOMERY & CO. 
105-107 Fulton Street, New York City 


One Murchey Threading Machine Cuts 
More Threads in a Given Time than 
Three Machines of Other Makes 


The Murchey Double Head Nipple and Pipe Threading 
Machine threads pipe in lengths from a close nipple toa 


full length of pipe, stands hard and continuous service, 
reams and threads at one operation, has six changes of 
speed, ample power and requires no attention after start- 
ing the pipe in the die head. 


Made in various sizes, belt or motor drive. Write for catalog. 


MURCHEY MACHINE & TOOL COMPANY 


4th and Porter Sts. DETROIT, MICH., U.S. A. 
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CHUCK JAWS 


that are ground 
perfectly true. 


Registered 


t=) 


This Advertisement Appears but Once 


Don’t Miss Your Chance 


a = 


| mt 


To the purchasing agent of every newspaper and magazine, 
every printer, machinist, stationary and. marine engineer, 
machine shop foreman and to the “ Boss”’ himself, we wish to 
send absolutely free a copy of our 


BOOKLET © 
containing components of various grades of Babbitt Metal, SWEET AND 
white brass components for die casting process, components 
for electrotyper, newspapers and printers who run such 
machines as the autoplate, linotype, compositype, and mono- LATHE CHUCKS 
type. 


This valuable booklet compiled and published by I. 


—— 


__ SWEERLANAID 
0 


oN 


Shonberg is the result of thirty years’ experience as a metal- are best because 
man and metalmixer. Send for your copy today, it costs of their grip- 
nothing—not even postage. All we ask in return is a simple ; 

acknowledgement of its receipt, and that you will read it and ping power and 


read it carefully. 


I. SHONBERG, 363 Hudson Avenue, Brooklyn, N. Y. 


durability. 


a 


$40. F. O. B. New York. 


This No. 1 Portable Shaft Keyseater 


is indispensable to the repair shop. 
It will mill keyseats in the middle or 
on the ends of shafting from 14” 
to 5’ in diameter without removing 
from the hangers. It can be slipped 
over heavy shafting or spindles when 
desired; can be operated in the most 
awkward places, and will mill a key- 
seat 12’' long without resetting. 
Other advantages are its rapid 
operation, accuracy of work pro- 
duced and the fact that it cuts with- 


out jar or chatter of any kind. HO GGSON « PETTIS CO. 


We shall be glad to send full NEW HAVEN, CONN., U.S. A. 


details on request. 


JOHN T. BURR @ SONS, 429 Kent Ave., Brooklyn, N. Y. 


Selig, Sonnenthal & Co., London. 


103 Chambers St., New York. 


For sale by 

DRILL De Fries & Co., 
EARS wk ee Dusseldorf, Germany. 

Fran n 8 @ Charles Churchill 

Do AN WY . 

( ¢ a ss x wn r) & Co., Ltd. 
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London, Eng- 


Trump Bros. Machine Company, 
MANUFACTURERS 


Wilmington, Del., U. S. A. 


New Patent Whip 
Patent Friction Pulleys, 
, | NONE BETTER 


MANUFACTURED BY 


VOLNEY W. MASON & CO., PROVIDENCE, R.1., U. S.A. 
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The Strongest Independent Chuck on the Market 


Our Four Jaw Independent Chuck is dis- 
tinguished for Strength, Gripping Power 
and Durability. The improved design of 
jaw and screw, broadened base, ample 
bearings and generally increased propor- 
tions fully meet the demand for a chuck 
that will stand the enormous strains im- 
posed by high speed steels and modern 
methods of manufacture. A Chuck for 
heavy work and long service. Range of 
sizes from 8" to 26", Write for circular. 


THE S. E. HORTON MACHINE COMPANY 


(Not The E. Horton & Son Co ) 
WINDSOR LOCKS, CONNECTICUT, U.S. A. 


= | 


Lathe Chucks; heavy pattern for 
hard service. 


You can cut screw threads from 80 to 50 per 
cent. faster by using our 


Self-Opening Dies. 


, Moreover, with these dies it is unnecessary to 
Also Drill Chucks. back out and possibly damage the tool, the 
finished thread, the machine, belts or coun- 
tershaft. They cut any length thread and 
Let us send you our catalogue will work flush to a shoulder. 


Face Plate Jaws; forlarge machines. 


and price list. Write for full details. 


Modern Tool Company, Erie, Pa. 
pany 
The Cushman Chuck Co. Now York, Frank 1. Crarnieckl Co, hitth Ave,, Pittsburg’ 


Pa. O. L. Packard Machinery Co., 34S. Canal St., Chicago, IIL, 
Milwaukee, Wis. C. W. Burton, Griffiths & Cor London, Eng. 

39 Ann St., Hartford, Conn. ery: Lambercier & Co., Geneva, Switzerland. Chandler & Far- 
quhar Co., 34 Federal St., Boston, Mass. 


rl 
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FIG. 900 


Our Fig. 900 Independent Lathe Chuck has hardened 
steel thrust bearings for the adjusting screws, a feature 
which assures longer life to the chuck. : 
The adjusting screws being threaded ‘to the end, per- 
mits of work being held of greater diameter than the 
chuck body. J/lustrated Price List. 


“The SKinner Chuck Co., CONNECTICUT 
94 Reade Street, New York 


BUILDERS OF ALL KINDS OF CHUCKS 


nie 
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A Box Body Chuck 


with Face Plate Recess. Can be easily 
nrounted on any machine. Has socket 
Screw, Slip Jaws made of Cast Iron or 
Machinery Steel. 


The regular Chuck is Universal, but we 
furnish with Independent Jaws also. 


MAKERS OF A COMPLETE LINE 


~ ESS La OF CHUCKS 
UNION MFG. CO., New Britain, Conn., U.S.A. 


26 Cortlandt St., New York. 


Safety Drill & Tap Holder 


isthe only attachment for the purpose that gives ) 
universal satisfaction, and is H 


UNEQUALLED in Efficiency, have ported Chucks 
Convenience, Rapidity, not found wanting. 
Accuracy and Simplicity. QUALITY 


{i R 
|= i x i 
JAP tear sibs fe EAN cs Sap) Made ix |{ has upheld them for more than 50 
ng from ; i inti 
’ g 02% in. diameter. years. Experience and an intimate 


The Beaman Smit P ‘ knowledge of what is required of 
he Beaman & Smith Co., Providence, R. L, U. S.A Co., rovidence, R, I, U.S. A. Modern Machine Tools, enable us 


to furnish exactly the Chuck that is 
MILLING SAWS |] ces cry a. ade 


And Cutters The E. Horton & Son Co. 


Saws made from High Speed and Wiidsor Locks Comat Sint 
Carbon Steels. 


Pe ee. LET US SEND YOU ONE TO 
=ZW yy D 


we] yi COMPARE RESULTS OBTAINED. 


Huther Bros. Saw Mfg. Co. 
ROCHESTER, N.Y., U.S.A. 
We also Manufacture Sheet Steel Specialties. 


A Strong Point 
‘in Cincinnati 
/ Independent 

Chucks 


is mounting the screws in 
hardened steel bushings. 
This method is peculiar to 
the Cincinnati Chuck, gives 
three times the wearing quali- 
ties of other chucks, and 
screws are held in perfect 
line with the jaws. Another 
advantage—should end play 
develop, it can be easily 
taken up by any machinist. 


wer Bolt Cutters | 


Quick change, instant adjustment, 
durability and low cost of main- 
tenance of dies are strong reasons 
in favor of a ‘‘ Plurality ” Installa- 
tion. 

High Power Machines, with con- 
stant gear drives and a superior | 
lubricating system, they cost less, 
work faster and last longer than 
most other makes. 

Write for Circular 


Mummert, Wolf @ Dixon Co. 
HANOVER, PA. 


S H A R S 14-inch to 32-inch Stroke. 
P Crank and Triple Geared. 


John Steptoe Shaper Company, Cincinnati, Ohio. 


Plurality High Po 


* ; 
ef el 
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The circular is worth writing for. 


THE CINCINNATI CHUCK CO. 


Cincinnati, Ohio 


New York Office: 186 Liberty St. 
Chicago Office: 89 W. Randolph St. 


Little Giant Auxiliary Screw Drill Chucks, Little Giant 
Double Grip Drill Chucks, Little Giant Improved Drill 
Chucks, Oneida Drill Chucks, Spur Geared Scroll Combina- 

)) tion Lathe Chucks, Scroll Combination Lathe Chucks, Geared 
Combination Lathe Chucks, Geared Universal Lathe Chucks, 
Spur Geared Scroll Universal Lathe Chucks, IXL Independ- 
ent Lathe Chucks, Cutting-off Chucks. 


Strongest Grip, Greatest Capacity. 
Great Durability, Accurate. 


WESTCOTT CHUCK CO., Oneida, N.Y., U.S.A, 


Spur Geared Scroll Combination Lathe Chuck. Ask for catalogue in English, French, Spanish or German. 


Little Giant 
Auxiliary Screw 
Drill Chuck. 


es 
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Save Time and Trouble 


The days are too short and profits too close to waste a 
minute, that can be saved. 


The A. C. Draw-In Attachment with 
adjustable spring collet chuck 


replaces a full set of the ordinary Draw-In spring collets 
and eliminates all the bother of changing from one size to 
another. Grips any diameter of stock within its range, always 
runs true and has all working surfaces hardened and ground. 
A. C. Adjustable Spring Collets are adapted for all style 
chucking machines. 

Write for catalogue. 


ADJUSTABLE COLLET COMPANY 
CLEVELAND, OHIO, U. S. A. 


|/Power-Transmitting 


Machinery 


We design and 
install complete 
rope drives. Our 
machine - molded 
sheaves are per- 
fect -in balance, 
accurately fin- 
ished and free 
from flaws injuri- 
ous to the rope. 
Rope drives de- 
signed by us are 
successful. 


Tool Holders. 
Expanding Mandrels. 


Adjustable Reamers. 
Portable Vise and 
Tool 
Stands. 
Surfacing 


Tools, 
Etc. 


We cast and finish Sheaves (English or Am- 
erican System), Pulleys, Band Wheels, Fly 
Wheels, Gears, Sprocket Wheels, etc. We 
manufacture Shafting, Pillow Blocks, Hang- 
ers, Floor Stands, etc. 


High Speed and Self 
Hardening Steel— 


Cutter or bar lengths as 
desired. 


Send for Catalogue No. 4: 


H. W. Caldwell & Son Co. 


CHICAGO: Western Avenue, 17th-18th Street. 


NEW YORK: Fulton Bldg., Hudson Terminal, 50 Church St. 
BOSTON: Oliver Bldg., 141 Milk St. 


Ask for latest Catalogue. 


‘| The Western Tool 
40, and Mfg. Company 
Springfield, Ohio, U.S.A. 


The Morrow Drill Chuck 


Positive, Powerful Grip. Quick 
Unresisting Release by Hand. 


Simple in design, easily adjusted, durable and guaranteed to 
hold the drill without slipping, the Morrow Chuck is an in- 
valuable shop adjunct. Tool is tightened or released by hand, 
no wrench or spanner needed. Large balls and large bearings, 
no exposed threads to gather dirt or catch on clothing, and 
particularly adapted for use on the drill press, screw machine 
or automatic. 


ALL HOODS ARE 
8 HARDENED AND GROUND | 
Ask us about the Improved Releasing Device. i 


MORROW MANUFACTURING CO., Elmira, N. Y. 
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Are you Seeking an Intelligent Drill Chuck? 


IF SO, YOU’LL FIND THE 


New Almond Geared Chuck 


A WORTHY ACQUAINTANCE 


THE NEW 
ALMOND 
GEARED CHUCK 


Se ee 
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- 
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HARDENED BUSHING 
IN EACH PINION HOLE. 


OUR STORY 


Direct Power OUR CLAIMS LET IT BE UNDERSTOOD 
Bushed Pini The New Almond Geared The New Almond Geared 
Ree chanaeapl oe ons Chuck represents the highest Chuck is the result of honest, 
rel Teeth Split-Ri improved principle of thirty care-taking endeavor in man- 

ear Teeth on Split-Ring years education in building ufacture. Our assurance is 
Increased Tightening Power drill chucks. your guarantee. 


Having every improvement worthy of the name, the Almond Geared Chuck assures the 
user convenience, quality and endurance. 


Because of its practical advantages—found in no other drill chuck—the New Almond 
Geared Chuck has a distinct individuality. Its users are intelligent discriminators. 


We’ve moved to the high pinnacle in the chuck-building world and are proud of our 
new drill chuck. Investigation of its merits will justify our conceit. 


For folder concerning drill chucks that are right, address, 


T. R. Almond Manufacturing Company 


2 MAPLE AVE., ASHBURNHAM, MASS., U. S. A. 
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One Reason for the Popularity of the Adjustable 


1 Hollow Milling Tool is that no other device can 


Adjustable Hollow Milling Tool to a shoulder. 


so rapidly produce Accurate, Uniform Diameters. 


It is a too! designed for use on screw machines, 
hand turret lathes, or it may be rotated in any way 
“required. It can be quickly set to any diameter 
within its capacity by means of the index, and as 
quickly changed from one diameter to another; 
will reduce work of any length and will mill close 


Simple in construction, strong, calculated to stand rough usage and made in various sizes. 


oe 


SAVE THE DRILLS 


the operator’s time and insure 
accurate work by using 


Russell Anti-Friction 
Drill Chucks 


The “Russell” is self-tighten- 
ing, automatic, will not slip 
under any stress—requires no 
key, wrench or spanner for ad- 
justment, and incidentally is 
the only successful drill chuck 
for automatic machines. Jaws 
are interchangeable also. Catalogue? 


RUSSELL ANTI-FRICTION DRILL CHUCK CO. 
ELMIRA, N. Y., U.. S. A 
Distributing Agents for Canada: The General Supply Company of Canada, Ltd., Ottawa. 


The Most Powerful Drill Chucks are the 
“NATIONAL” 


Also the most com- 
plete line of drill 
chucks made. 


All parts of steel. Simple, 
durable. Positive drive in 
every chuck; perfectly bal- 
anced; adapted to run at 
high speeds. 


Many sizes, send for the catalogue. 


Oneida National Chuck Co., Oneida, N. Y. 


Write for Catalogue of time saving tools. 


The Geometric Tool Co., Westville Station, New Haven, Conn., U. S. A. 


PACIFIC COAST AGENTS—The Compressed Air Machinery Co., San Francisco, Cal. 


FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne. Alfred H. Schutte, Cologne, 
Brussels, Liege, Paris, Milan, Bilbao. Schuchardt & Schutte, Vienna, St. Petersburg, Stockholm, Berlin. 


Tool can’t slip or work loose 
with a Pratt Chuck 


It holds the drill or other tool with 
absolute firmness and without scarring 
the shank. A time sayer, too, with the 
tool secure the operator can give all his 
attention to speed and accuracy of his 
work. Simple in construction, strong, 
long wearing and especially adapted 
for high speed drilling. 


Catalogue on request. 


THE PRATT CHUCK CO. 
Frankfort, N. Y. 


EUROPEAN AGENTS: Selig Sonnenthal & Co.; 
85 Queen Victoria Street, London, Englande 


FORGINGS 


For Machinery Builders 


We have Steam Hammers, Drop 
Hammers, Trip Hammers and 
Upsetters. 


The Machinery Forging Co. 


CLEVELAND, O. 


Sh en a ae ee ee ee ek ee 
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Beiniplicity, Strengeth, Unparalleled Gripping Power. 
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You Hold the Key 
tothe Drill Chuck 


l/ 


decide to try a Jacobs 


Improved Drill Chuck — 


Hold it with one hand, too, because the Jacobs 

method has brought the tightening or release of 

the drill or other tool down to the acme of sim- 

plicity. It is only a matter of inserting the key in the toothed sleeve of 
the chuck, a twist of the wrist and the trick is done. No revolving of 
the spindle, no holding of belts, no bother. 


The Jacobs has an unequalled grip on the tool while it’s in operation, 
but change can be made quickly and easily. Your men will like it and 
you will save money by it—shall we send the book ? 


THE JACOBS MANUFACTURING CO. 


HARTFORD, CONN. 


and Great Durability are prominent characteristics 
of Coit’s 20th Century Ball Bearing Drill Chuck 


It is designed for its work and does it. There is no slip, no twist, no broken tangs when 

a Coit Chuck holds your drills. 

It is simple in construction— few parts and no intricate mechanism. A turn of the threaded 
mandrel sleeve serves to tighten or release the tool, no key or wrench required. 

It will hold short tang drills, has dust proof bearings, requires infrequent oiling and is the 

only self-tightening, ball bearing drill chuck with round removable jaws. 


Let us mail you a booklet. 


THE STANDARD MACHINERY COMPANY, Mystic, Conn. 


Five sizes, capacities from 0 to 1". 
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DRILL 


VISE 


A plain vise and at the same 
time does duplicate: drilling 
without the cost of a jig. 


Patented. 


DRILL 


SPEEDER 


For use in all presses 


from 20" up 


Patented. 


NOTE 


1—It in- 
creases 
thespeed 
to lersee 
times. 


2— thas 
safety 
frictions 
to Save 
the drills. 


3—It has 
sensitive 
feed lever. 


KNURL 


HOLDER 


For Turret Machines 


Patented Aug. 10, 1909. 


SOME THINGS ABOUT IT 

1—It fits into any turret 
head. 

2—It will knurl any size 
within its capacity, viz: 
2% diam. x 2% long. 

3—It is run onto the work 
like a screw plate. 


Send for Circulars. 


The Graham Mfg. Co. 


Providence, R. I. 


MY PRODUCT CONSISTS OF 


FRANCIS REED CO. - Worcester, Mass. 
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DO YOU EVER CHANGE TOOLS? 
If so, let us send you 


THE FAMOUS WIZARD CHUCK 


on trial and prove to you that it is the best quick-change chuck 
ever devised. This has been proven in many of the best and 
biggest shops in the country. You can use prac- 
tically all sizes and kinds of tools in rapid suc- 
cession 


WITHOUT STOPPING THE MACHINE. 
The only chuck and collets that holds the tool 


rigid and perfectly centered. Note taper on upper 
end of Wizard collets. 


Wizard collets are regularly furnished for Morse 
taper shank tools, straight shanks, or taps. Collet 
blanks may also easily 
be bored for any kind of 
special shank. 


An immense time-saver 
and cost reducer. Let us send you 
detailed information. 


THE McCROSKY REAMER 
COMPANY, Inc. 
Successors to F. B. McCrosky Mfg. Co 

MEADVILLE, PA. ° 


THE REED GUARANTEE 


is for LIFE.. Any 


REED VISE 


which does not give absolute satis- 
faction will be replaced, or your 
money refunded. Can you think of 
a fairer proposition? 


% Catalogue H for the asking. 
REED MANUFACTURING CO., Erie, Pa., U. S.A. 


SAVE TIME 


in your upright drill work by nels the Hopkinson 
Drill Vise. It’s just as necessary for drilling as a 
chuck is for lathe work. It’s universally approved by 
up-to-date mechanics. 


SENSITIVE DRILLS Seth Geeta power feed. 
CLAMP DRILLS ¢ sizes* 

BLACKSMITH DRILLS tana ana power. 

NUT TAPPERS 2, s, 4 spinates. 

PLANER CHUCKS tot, ist'181"24"ana 30" jaws. 


Plunket Improved Vises 


Made with Plain or Swivel Base 
Specially adapted for the hard service of the 
machine shop. Can be used withevery style drill- 
press, shaper and milling machine. Strongest 
construction, steel screw, steel faces to jaw, cast 
steel handle. Write for further information. 


— 1342 West Lake Street. 


J. E. PLUNKET, Chicago, III. 


Ady. Index pages 36-49 


MACHINERY 


AN EXCEPTIONALLY STRONG LINE OF 
HIGH GRADE 


VISES ssn 


Parallel, Swivel Base and Double Swivel 


OUR GUARANTEE 


is stronger than the strongest, our prices 
lower than the lowest, quality considered. 


These vises are made the best we know how, and we know how to make the best. 


Pacific Sales Agents : 


Lewes Co., 
718 Mission St., 
San Francisco, Cal. 


Best Benches Cost least 
with New Britain Bench Legs. 


ree 
7 yNeW BRCTALN: Catt. 


ve 
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Our system makes bench construction so simple, easy 
and so moderate in cost that you can rid yourself of a deal 
of trouble, annoyance and expense by using ‘‘New 
Britain”’ Bench Legs. 


They are drilled, painted, ready to set up, adhd being 
machine molded, are all alike. 


Hundreds of customers attest the truth of our every 
argument. 


Don’t hesitate, but ask for details. 


THE NEW BRITAIN MACHINE CO. 
60 CHESTNUT ST., NEW BRITAIN, CONN. 


Write AT ONCE for our new Catalog—just out. 


SPITZLI MFG. COMPANY, UTICA, N. Y., U.S. A. xorS Betis 


Export Office: 


National 
Milling 
Cutters 


For fine, fast work and long 

service, no other Cutters can 

compare with the “Nationals”. 
Made in High 
Speed or Carbon 
Steel, any style 
or kind, they cover 
every  require- 
ment for quality 


milling. 


Send for Price List. 


THE NATIONAL TOOL CO. 


CLEVELAND, OHIO 


STRENGTH 


IS THE WORD WITH OUR LINE OF 
UNIVERSAL DOUBLE SWIVEL :: :: :: 


@ Double Swivel Machinists’ 
@ Double Swivel Combination Pipe Jaws 
@ Double Swivel with Swivel Jaw 


We guarantee them 


WILLIAMSON VISE CO., Bradford, Pa., U.S.A. 
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THE OTIS 


Tubular Feed Water Heater, Oil Sep- 
arator and Purifier 


OUTLET 


AC em Sy 
ee Ty ck Wiles A and 


is not an experiment but a tried and trusted appliance that 
the makers are not afraid to 


GUARANTEE 


To heat the feed water to the doiling point (210 to 212 de- 
grees) with the exhaust steam without causing any back 
pressure, also to extract the oil from the exhaust, so that the 
exhaust steam after being passed through the heater can 
be used for heating purposes, and the water of. condensa- 
tion for the heating system be returned to the boiler with- 
out the additional expense of an eliminator. 


Rg Ne ee CRT TN ar te = 


We are so sure of the OTIS that we agree to pay 
all cost of a trial—freight, cartage, piping, etc.—if it fails 
to do all we claim for it. 


Catalogue and Prices at your Service 


The Stewart Heater Company 


719-99 East Delevan Ave., BUFFALO, N. Y. 


A SHULTZ SABLE BELT 
NOE re’ DOESN'T RIDE ON THE HIGH SPOTS 


SS ye MD. @& Take a look at ne oak-tanned belt Tunning over a small 


TEAVY MAGHINERY. Bee rene sen aN rg fe 


le hes aes arene A Shultz Sable Rawhide Belt is different. It is so 
soft and pliable that it just hugs the pulley and on ac- 
count of its kidlike surface transmits one-third more power 
than any oak-tanned belt for the same arc of contact, and 


unre LEAD. SPERTILIZER WOt WORKS, { without the aid of belt dressing. 
LAIN ELEVATORS.**F LOUR MILLS, BRASS. COPPER. 
TIN PLATE ROLLING MILLS GAPLE: MARINE RAILWAYS, j Write for our booklet No. 32. 


 OOLE-LEFFEL TURBINE WATER: Wee é 
| SHULTZ BELTING CO., St. Louis, Mo. 


i RCULNT New York Boston Philadelphia 
ay 


Ty on APP! 53 B 


€S Sancaqes.1 


WOODMAN S d | = 
s Opeed Indicator 
& HuDsows OP ; 
An ingenious little instrument for ascertaining the correct speed 
of Dynamos, Steam Engines, Shafting, Floor Machines, etc. No 
first class mechanic, superintendent or factory should be without 
one. They are adapted to hollow or pointed centers, and are 
absolutely correct. Every indicator is handsomely nickel-plated 
and of convenient size to carry in the pocket. 
Price: Split Cap, Psa to either pointed or hollow centers, $1.00, 
Plain Cap, for hollow centers ony, 75c, 
We also keep a Double Registering Speed Indicator. Prices on application. 


The R. Woodman Mfg. and Supply €e., castor’ iiss" 


(Style of 12 and 24 Sizes.) 


Measuring Machines. 


Measuring screw, ro, 16 or 20 threads 
to the inch, graduated to read thou- 
sandths or 32ds without calculation. 
ae The only Micrometer that will 
not lose its accuracy by wear, 
SYRACUSE TWIST DRILL CO., SYRACUSE, N. Y. 
Ohes, Churchill & Co., Ltd., London, Eng, Agents for Great Britain 
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—the — || Save Power and Cut Down 
Famous Your Belt Expense 


“VIXEN GILBERT 
HAND MILLING WOOD 
TOOL SPLIT 
PULLEYS 


WARNING 
It having come to our 
notice that unscrupulous 
persons are manufacturing 
and offering for sale Files 
or Hand Milling Tools 

by permitting perfect 
contact reduce the 
belt tension, reduce 
friction of the journals 
and relieve the strain 
on the shafting. 


which are flagrant imita- 
tions of “VIXEN” Hand 
Milling Tools and palpa- 
ble infringements of our 
Patent, WE HEREBY 
GIVE NOTICE to all 
Manufacturers, Dealers and 
Consumers. 

That we are the Sole 
Owners of U. S. Patent 
No. 807,143 granted Dec. 
12, pec oy A. Vernaz for 
improve e. 

That among other claims 
re Fatent Office aber’ 

e claim covering “ “ile 1 
provided BAS teeth ata in ite hard polished 
Petigheccatcnted. tone wood face of the Gilbert Pulley gives an ideal belt surface — 
wardly with respect to the h ll : : fs 
cutting edge of the teeth.” the pulley is correctly balanced, runs true, is easily put on or 

a ere are no re- 
strictions or limitations as < 1 j 
forthe method of prove taken off the shaft, stands a high degree of heat or moisture 
een oie Ans and is not easily affected by shock or compression. 
ING TRETH CUT. IN 
Os Dj IN . A * 

THE FORM OF ARCS Style D. is a special pulley, particularly adapted for Dyna- 
THE BASES ; : : 
LOCATED  RBARWARD- mos, Trip Hammers and other severe service, and is the 

LY with respect to the ; 


MADE eee NUHSS lightest, strongest, stiffest and best finished Dynamo pulley 
t tool ackage 
wih eie Trade. Mark on the market. 


“VIXHN”. or. our. name 
ARE AN INFRINGE- 


ge bee ee We make a full line of wood pulleys for all purposes and 
Sani Day AS a shall be glad to forward booklet and price list on request. 
whether Manufacturers, 


Dealers or Users, WILL 
BE PROSECUTED to the 


iicineor te taw. || Saginaw Manufacturing Co. 


National File & Tool Co. 


2110 Allegheny Ave., es ° a” 5 
Philadelphia, Saginaw, W. S. Michigan 
Established 1899. SALES AGENCIES IN ALL THE PRINCIPAL CITIES IN THE WORLD 
PATENT TITLE CoO. 


Counsel New York Branch, 88 Warren Street. Chicago Branch, 105-109 North Canal Street. 


uthgate & Southgate, New York 
ae Advisory Counsel Cable Address, Engrave. A. B. C. and Lieber’s Codes. 
Edmond Congar Brown, New York 
Patent Attorney 
J. M. Wilson, New York 
Mutual Life Building 
82 Liberty St. N. Y. City 
J. M. Billups, Jr., & Co., 
Gen’l Managers 
December 6, 1909. 
NATIONAL Fitn & Toon Co,. 
Philadelphia, Pa. 
Gentlemen :—We beg to 
advise you that after com- 
prehensive researches our 
Legal Department” is of 
the opinion that we are 
warranted in issuing our 
contract for the _ protec- 
tion of your, patent No. 
807,143, and we have ac- 
cordingly issued our con- 
tract to you dated Feb. 10, 
1909, by the terms of 
which we agree to prose- 
cute vigorously anyone 
who invades your rights 
thereunder. 
Assuring you of our co- 


operation in conserving to og i a aM THE STEINER 


you the rights granted by 


Pete Ge hehe ook ty) :|{g) JAPANNING AND DRYING OVEN 


selves at your further ser- 


vice, we are, Designed to meet special conditions. 


“ul ; : re ra a 
PATENT eau Go, se) EO Heated by gas and adaptable for many 
J. M. Billups, Jr., & Co., i) y Wea «| lines of manufacture. Special burners 


General Managers. 


Manufactured by used for drying materials containing 


NATIONAL| en ie oon 


FILE AND TOOL CO. ae 4g]. Bronzing, Japanning, Baking, Enameling, Drying. 


Made in any size required. Send for catalogue. , 
2110 Allegheny Ave., PHILADELPHIA, PA. EMIL E. STEINER, 58 Union St, Newark, N. J. 
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Are made with heads weighing 15 to 500 pounds. Each contains one-third 
to one-half more material than those of any other make of the same rating. 
Their anvil blocks weigh nearly or quite double those of other hammers. 
Their output is guaranteed 25 per cent. greater than is possible with 
other hammers of same rating or no sale. ; 
More Bradley.Hammers are sold each year than all other power 
hammers combined. 


WE MAKE 


The Bradley Cushioned Helve Hammer. The Bradley Upright Helve Hammer. 
The Bradley Upright Strap Hammer. The Bradley Compact Hammer. 
Forges for Hard Coal or Coke. 


SEND FOR CIRCULARS. 


C. C. Bradley @ Son, Syracuse, N. Y., U.S.A. 


REIGN AGENTS: Schuchardt & Schiitte, Berlin, Vienna, Stockholm, St. Petersburg. 
Aiteod H. Schiitte, Co.ogne, Brussels, Liege, Paris, Milan, Bilbao. Buck & Hickman, 


Whitechapel Road, London. 


Scranton HAVE YOU 
Power Hammers|| A RAWHIDE /'iij 


COST LESS than |} Mallet or Hammer 2 
any other ham- 


mer that will pro- 
duce an EQUAL 
AMOUNT OF 


IN YOUR SHOP? 


No machine ene. engine room or factory com- 
plete without one. 


HARD BUT FLEXIBLE 
No battered up bolts, pins or machine parts 


WORK where used. 
WE MAKE THE BEST 
By our construc- 


tion we avojd|| Lhe Chicago Rawhide Mfg. Company 


75-77 E. Ohio St., CHICAGO, ILL. 


breakdowns. 


Send for Circular 87. 


ae and MACHINE PLATES 
ra nm We cut by hand, original type of all 
@ Co nominations. e make Machine 
o ° Name eee Soar for all at 
poses, o matter what your nee 
New may be in the stamp or tag line. 
Haven, We'll guarantee satisfaction. 
was) «= FRED. C. KAUTZ & Co. 
Conn. PAT.I900 KELLYCO. 2633-38 W. LAKE ST., CHICAGO, ILL. 


Leather Fillet Cutters 
For Pattern Makers 


‘This double ended, reversible knife 
‘will cut fillets any size or shape re- 
* : Send for Catalogue 
ired, 
quired. One of the handiest tools s | oF Paltecn Makere: 
@ pattern maker can have. . Specialties. 


FINE STEEL STAMPS |. 
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Chambersburg 
Steam 
Drop Hammers 


Latest and most up-to- 
date construction. Steel 
Frames. Steel Anvils. 
Built for most Severe 
Service and used by the 
Leading Drop Forges 
for Automobile Axles, 
Crank Shafts, Gears, etc. 


Hydraulic Presses 


For Flanging and Forming Automo= 
bile Frames, and Heavy Forging 


COMPLETE EQUIPMENTS — 


Send for full details 
SINGLE AND DOUBLE 
FRAME HAMMERS 

Send for Catalogs 32 and 33 M 
CHAMBERSBURG ENGINEERING CO. 
CHAMBERSBURG, PENNA. 


WROUGHT STEEL BAR 
COMBINATION BASE 


Milwaukee Foundry Supply Co., Milwaukee, wie |MERRILL BROS., yew’ torn. y. 
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The Beaudry ||] The Construction of the Single 


Champion {/) Frame Guide Type Bell Hammer 
Power 


Hammer 


with reinforced guide and _ stiffened 
column puts this machine in a class by 
itself as the only Hammer—steam or 
: compressed air—adapted to effectively 
Simple resist the great strains incident to 


Durable working present day grades of high 

Efficient carbon steel. 

Econom- 

ical It is operated automatically or by 
hand, has improved balance valve, very 

Adapted sensitive control and is easy to keep in 

for every good running order. Strength is a 

description special feature. The heavily ribbed bed- 


of forging. : , 
ak plate and massive main frame are 


made in one piece; 
the anvils are 
heavy, dies of lib- 
eral depth and 
hammer head and 
piston rod made 
of forged steel. 


We shall be glad 
to send special cir- 
cular with full 
description. Our 
line includes all types and sizes of Steam Ham- 
mers. 


BEAUDRY & CO., Inc. 
141 Milk Street, BOSTON, MASS. 


Spring Power Hammers 


ff are particularly 
PAU: AX. convenient com- 
; ) bining in one 
machine the 
stroke of a very 
light or heavy 
hammer as de- 
sired. 
They are strong, 
wel made, can 
be run at high 
speed without 
danger, require 
very little power 
amid strike a 
square, true 
blow under all 
circumstances. 
| Used in govern- 
SSiii" = ment shops by 
es ll the United 
; States, France 
and Russia, and 
sold all over the 
. world. 


Buffalo Foundry and Machine Company 
53 Winchester Avenue, BUFFALO, NEW YORK 


ERIE HAMMERS 


Single Frame, 250 lbs. to 3,000 Ibs. 
Double Frame, 600 lbs. to 10,000 Ibs. 
Steam Drop Hammers, 400 lbs. to 7,000 Ibs. 
Plate Shears 


ERIE FOUNDRY COMPANY 


Erie, Pa., U. 8. A. 


Dienelt & Eisenhardt, Inc. 


1304 No. Howard Street 
PHILADELPHIA, PA., U.S.A. 


Single Frame Hammer 


Press D 121 is of recent design and embodies the latest improvements in 
heavy single-action presses. It exerts a pressure of 200 tons and is adapted 
for drawing cold from heavy sheet steel, deep seamless shells, automobile 
hubs, ball-bearing cups, etc. The castings are heavy and the wide-faced twin 
gears equalize the pressure. Friction clutch. 


TE 
E RRA ER ESSES 


FOR CUTTING, FORMING, PUNCHING, DRAWING AND 
EMBOSSING BAR AND SHEET METALS, PAPER, LEATHER ETC. 


FeRRacuTE MACHINE Co., BRIDGETON, N. JERSEY, U.S.A. 


Press DG 56 with the Side Punch isa single-action, straight-column, geared 
press with rigid frame and long stroke, particularly adapted for deepening 
shells, but also useful for any single-action work requiring a long stroke. 
Pressure exerted, 1ootons. The Side Punch is convenient for light punching, 
shearing and trimming. Send for photographs and full information. 
Press DG 56 
with Side Punch 


European Agents: Chas. Churchill & Co., London; Fenwick Freres & Co. Paris; Wilh, Sonneson &Co., 
Copenhagen 


188 MACHINERY Adv. Index pages 36-49 


A BOLT CUTTER IS MUCH LIKE A MAN IN THIS: 
| The Head Is Nearly Everything 


The Merriman Bolt Cutter Head is Noted for 


1. Simplicity of the head; Only four Consequently, 
parts, consequently, 5. Uniformity of the product; Bolts all 
2. Great Durability. Few repairs needed. the same size. 
8. Square Bearing of the Diesin the Ring; 6. Effectiveness of Operation; Cheapest 
consequently, help can understand and run it. 


4. Solidity of the Dies like a Solid Die; 7. Nomachine turns out work morerapidly. 


THE H. B. BROWN CO., EAST HAMPTON, CONN. 


Send for Catalog No. 12. 


zing Blowpipes 
THAT BRAZE 


In proof of this assertion we recently witnessed 
the brazing together of two sections ot 6” square 
cast iron traveling beam from a wire machine, 
using three of our No. 8-G natural gas blow- 
pipes, with perfect results. This 

AIR shows an extreme brazing oper- 

(poe SSS SS SS SSE SEE a" 3G Saree ation, and proves “‘B. D. M. CO.” 

y ee HOM ic 46) blowpipes are equal to the emer- 
Y/ Sai OIE E gency. We make blowpipes for 
‘| ee (a use with all kinds of gases and can 
RS y= meet your requirements. Write 

: 2 5 ‘ us about your brazing troubles, 
No, 8-G for Natural Gas $4.25 and we will advise y: u the pri p- 
er size blowpipes to use and give 
give you the benefit of our forty years experience in brazing matters. 
Catalog “B. M.” is yours for the asking. Jllustrates everything of interest to the machine shop. 


BUFFALO DENTAL MFG. CO., Buffalo, N. Y., U.S. A. 


No. 8-F for Coal Gas $4.25 


———_—___ 


Twentieth Century ROYERSFORD 
Balancing Tool PUNCH AND SHEARS 


Always Level—No matter where or how 


you place it. Always ready. None better—few as good. Just 

o pee ical say) a Dalennioe pulleys, the machine for Boiler Shops, 
ones, polishing wheels, etc., requires no ; 

leveling or adjusting. Two ‘sizes—No 15 Railroad Shops, Structural Works 

pt yee use, will balance 22” pulley. and Machine Shops. Machine is 
sreatest distance between standards 20”. i , i ice, 

Net Price $15.00. TIghbs 60.18: DiCe 

No. 2—For floor use—balances work up New Catalog just out. 

to 46’ diameter. Greatest distance be- Ask for one 

tween standards 80". Net Price $18.00. ; 

Maaufactured by Royersford Foundry & Machine Co., Inc. 

Rockford Tool Company ROYERSFORD, PA. 


Rockford, Jill. 


COMPARE 


with your present 
Handle costs, our 
Prices itor Ball 
Cranks and Machine 
Handles of every 
description, from 
bar steel. Accurate, 
highly finished, 
complete in every 
detail and ready to 
attach. : 


The Cincinnati 
Ball Crank Co. 


Cincinnati, Ohio 


Successors to this dept. 
ot the SCHACHT MFG, Co. 
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Combination of 


Stow Flexible Shaft 


and 


Multi-Speed Electric Motor 


Portable Drilling, Tapping, Reaming, Etc. 


No. 7 Bar Cold Saw No. 2 Horizontal Floor Boring PATENTS PENDING 
Milling and Drilling Machine. No. 2 i-Beam Cold Saw 


WRITE FOR CATALOG 


ESPEN-LUCAS MACHINE WORKS 


Broad and Noble Sts.. PHILADELPHIA. PA. 


Stow Mfg. Company 
Binghamton, N. Y. > 
Selig,Sonnenthal &Co.,General European Agents, London, Eng. 


Ady. Index pages 36-49 MACHINERY 189 


TRIMO MONKEY WRENCH. 6.228 


Government tests 
on this tool, write us 


A A NEW and we will mail 


: you our booklet 


aeees wi ONY) pEPARTURE 


**Facts Are 
Stubborn 
Things” 
Postage Prepaid 


Send for J iahie 


ALL FORGED STEEL CASE HARDENED No. ¢ 


The movable jaw extends outward instead of toward the handle, therefore 
the larger the nut the longer the leverage 


Made by TRIMONT MANUFACTURING CO., 55 to 71 Amory St., Roxbury, Mass., U. S$. A. 


pe OG ERORT. OT 


Genuine Armstrong Stocks and Dies 
BUILT FOR ACCURATE WORK. BUILT FOR HARD WORK. 


Engineers and Steam Fitters demand the best. 
For sale by ALL LEADING JOBBERS in the country. 


pase mies The complete catalog mailed upon request. 


having it. 


The Armstrong Mfg. Co., 297 Knowlton St., Bridgeport, Conn. 


Saunders’ Pipe Threading and 
Cutting Machines 


are built on the right principle—there is ample metal correctly dis- 
tributed, large wearing and bearing surfaces, capacity is great and the 
freedom from breakdowns unparalleled. The No. 6 Improved Standard 
~ Machine hasall these advantages, capacity for cutting off and threading 
pipe from 2% to 8", and range of speeds suited to the work required. 
A special arrangement of gearing avoids the use of large pulleys and 
tight belts. The cutting head isso placed on the carriage that the die-head 
can be brought close to the gripping chuck, thereby permitting short 
pieces of pipe to be threaded without the use of a nipple chuck. 


Full line of sizes—send for the catalogue. 


D. SAUNDERS’ SONS, Yonkers, New York, U.S.A. 


Pipe Threaders and Gutters 


With efficiency as well as beauty. 
Heavy-—none more so; bed cast in one piece, no stands or 
legs to work loose. No oil soaked floors; fire risk reduced. 


Single speed pulley; all gear speed changes through semi- 
steel cut gears. 

Deep chasers cutting long taper perfect threads in one cut 
as easily on steel as on iron pipes. 

Let us prove to you that the higher cost of a modern tool is 
justified by the character and quantity of its product. Circulars 
for the asking 


Standard Engineering Co., 


Ellwood City, Penna. 
St. Louis Office: 1012 Chemical Building. 
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U P S E. T T E R S The Up-to-date Manufacturer 


HIGHLY IMPROVED Wants the Best 


The BEST is that which will produce 
the greatest amount of work for the 
money expended. 
In Pipe Thread- 
ing Machinery 
it’s 


The 


Loew 
Victor 


all sizes and types to suit all conditions. Let 
us tell you why the Loew Victor is more eco- 
nomical than any other; and why it has become 
the most popular pipe machine on the market. 


Moline Upsetting and Forging Machine 


THIS MACHINE HAS SOME VALUABLE 
IMPROVEMENTS OVER OTHER MAKES. 
WE INVITE INQUIRIES. 


Get our catalog. 


WILLIAMS, WHITE & CO. 
MOLINE, ILL. 


PITTSBURGH, PA., OFFICE, 808 HOUSE BUILDING 
Agentsin Great Britain, C.W. Burton, Griffiths & Co,,Ludgate Square, Lud- 


gate Hill, London. Agents in Austria, Schuchardt & Schutte, Vienna. 
Agents in France, Fenwick Freres & Co - 8 Rue de Rocroy, Paris. 


The Loew Manufacturing Company 
Cleveland, Ohio, U. S. A. 


Power Punching 


i Shearing 
Machines 


Belt, Steam and 
Electrically 
driven. 


LONG & ALLSTATTER CO. 


HAMILTON, OHIO, U. S. A. 


Our machines are made in over 
350 sizes and varieties. 


SINGLE, 
DOUBLE, 

| UPRIGHT, 
ae L, The Higley Metal Saw is built 

MULTIPLE in 16 sizes. Over 2,000 in use. 

FOR 
Railroad Shops, pha pa 
Locomotive Shops, So Wy } a Vandyck Churchill Company 
Bridge Works, Bie ~~ bi (| “ 4 NEW YORK - PITTSBURGH 

=i] wut NEW HAVEN PHILADELPHIA 


Etc. 
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A STORY OF SATISFACTION 


In an Ohio City one manufacturer has six 


Merrell Pipe Threading 
and Cutting Machines 


in daily operation. Some of them are 12 
years old and were bought second-handed. 


Every single machine is giving perfect 
satisfaction. ‘Everybody runs ’em,” said 
the owner. “They’re a/ways busy; they 
never need any attention — we’ve never had 
to pay a repair or replacement bill.” 


Another nearby manufacturer has had another make of 
threader one year. In this time the maker has had to send 
men to overhaul the machine four times. “I’m disgusted 
with it,” he says—“we have to handle it with gloves —it’s 
always out of order.” 

His is not an exceptional case. We guarantee every 
Merrell purchaser against pipe threading troubles. We send 
the Merrell anywhere for 30 Days’ Free Trial. 


Will you write for literature ? 


THE MERRELL MFG. CO., 15 Curtis St, TOLEDO, OHIO 


With Motor Drive the last touch of Modernity has 
been added to the Bignall & Keeler Pipe Machines 


Our line is being constantly improved 
and new types added to meet new de- 
mands. The engraving shows a B. & 
K. Duplex Pipe Machine - the motor 
placed above the working parts, where 
it is out of the way and safe from oil 
and dirt. All necessary speed changes 
are obtained through the cones and 
shifting gears. Our famous “Peerless” 
die mechanism is incorporated in this 
machine, simple and dependable, with 
the cam ring graduated so it can be 
quickly set for different sizes of pipe. 
cine Sp BOE The chucks, two in number, are of the 
ed HAR? , independent type, with three jaws. 


Write us for full description, this is only one of seventeen styles and sizes we build, 
and we can fill almost any requirement in this class of work. 


BIGNALL & KEELER MANUFACTURING COMPANY 


EDWARDSVILLE, ILLINOIS, U. S. A. 


FOREIGN AGENTS: Chas. Churchill & Co., London, Birmingham, Manchester, Glasgow. Schuchardt & Schutte, Berlin, 
St. Petersburg, Vienna, Stockholm. Alfred H. Schutte, Cologne, Paris, Milan. 
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Three Cataract Bench Lathes 
Mounted on the Cataract Standard Bench 


These machines are 
built in three sizes 
namely No. 3, No. 4 
and No. 5, having 
chucking capacity — 
from 1-64" to I" in- 
clusive. The patented 
features of the Catar- 
act should be inves- 
tigated. 


Write for Catalog ’o7. 


We also manufacture 
the Beyer Watchman’s 
Portable Clocks. 


Catalog A-7. 


This equipment is 
original with us. 


Your Pipe Threading will be Well 
Handled if you use Forbes Patent 
Die Stocks 


The Forbes returns dollar for dollar on the investment 
and the “returns” begin to come in as soon as the ma- 
chine is installed. It’s the labor saving, time saving, cost 
saving Pipe Machine you have been looking for. Com- 
pact and easily portable, it cuts and threads pipe under 
asst sre all conditions—in tight corners, trenches, narrow places. 
Write today for All parts interchangeable; provision made to take up 

Catalogue. wear. You can’t afford to overlook its advantages 


i 


‘That's just what one of our machines does with pipe taps, aiso the 


THREADS ARE RELIEVED 


and one man can operate 6 to 10 machines. 


BICKFORD @ WASHBURN, “enfield, Mass- 
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The Acme Automatic 
Multiple Spindle Screw Machine 


HE convenience provided thru the One Lever Control of the 
New Single Drive ‘Acme Automatic” results in unparalleled 
production and economy in the manufacture of parts. 


While standing in a position to watch the movements of the machine, 
the operator has complete control over all tools in operation on the 
stock. 


He can start or stop, speed up or slow down, or run intermittently— 
if setting up the job. And the usual time lost by hand-cranking 
is that gazved tv output thru more continuous running of the machine. 


The result is, more parts, more easily and better made, and finally— 
economy in time, labor, and cost. 


The National=-Acme Manufacturing Company 
CLEVELAND, OHIO, U.S. A. 
BRANCH OFFICES: New York, 77 White St. Chicago, 549 Washington Blvd. Boston, 141 Milk St. Atlanta, Candler Bldg. 


GENERAL FOREIGN REPRESENTATIVES: 


ALFRED H. SCHUTTE, Cologne, Paris, Brussels, Liege, Milan, Madrid, Bilbao, Barcelona. 
SCHUCHARDT & SCHUTTE, Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen, Budapest. 


TUE ae ue See, Gnas Ar Lf SIT SLES MO GEION SUSE LOOM AN Dea ahaha aedco eae pa es fa 
sag MEER fk : ; ah Sa Se yeslee We, 3 es Fy ne es =a ae Je ae 
x ex: 4 bee * Sr * x use 
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The Rivett-Dock Threading Tool || 
| Saves 25 to 75% in |] 
time on threading 


and produces better and 
cleaner results than were 
ever possible with a sin- 
gle-point tool. 


It can be operated by 
unskilled labor, for ad- 
justment once made it 
cannot go wrong. 


There is no overhang to 
cause chatter, the entire 
strain of the cut is sup- 
ported directly under 


the point of the cutting 
Rivett-Dock Threading Tool in position on the lathe. tooth 


A further advantage is the infrequent grinding required—this results from the 
number of cutting points, the fact that the sharp point of the finishing tooth is only 
used for the finishing cut, and the accurate gauging of depth for each cut which 
eliminates the danger of accidental injury to the cutting points. 


An inexpensive and efficient tool that should be in every shop. 
Ask for the Catalogue. 


Rivett Lathe Manufacturing Co. 
BOSTON, (Brighton District) MASS., U. S.A. 


7 
Hurlbut’s Patent — 
Cutting-off Machine — 


WORKING ENDOFA 
3-INGH MACHINE 


i) Es Made in 2-inch, 8-inch, 
2 4-inch, 5-inch, 6-inch, 
8-inch and 10-inch sizes, 


Circulars on application. 


ll), . a vas 
ZN 6 ees HURLBUT-ROGERS- 
A A a 7 MACHINE CO. ~ a 

So. Sudbury, Mass. — 


UNIFORM, DEPENDABLE. §_ 
PROVEN THE BEST FOR § 


CRUCIBLES frovenine ces 


Write Dept. F for Lists and Prices 


McCULLOUCH-DALZELL CRUCIBLE COMPANY, - - = PITTSBURCH, PA. § | 
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A TINY CUT—BUT—A MIGHTY MACHINE 


BUSINESS 


is here. It is here to stay, so it’s up to you to 
get out your product. Don’t lag behind while 
competitors all around you are reaping handsome 
profits. Can you afford to allow this to go on? 


Try a 


Prentice High Speed Lathe 


and you will soon find that you are not only 
crowding your competitors, but have got them 
“beaten a mile”. 


QUALITY AND QUANTITY—THAT’S PRENTICE 


Send for Circulars 


PRENTICE BROS. COMPANY 


WORCESTER, MASS., U.S. A. 
“Builders of Radial and Upright Drilling Machines, Engine and Turret Lathes” 


AGENTS—The Fairbanks Company, New York, Albany, Boston, Philadelphia, Pittsburg, Syracuse, Hartford, 
Baltimore, New Orleans and Buftalo. The Strong, Carlisle *& Hammond Co ompany, Cleveland and De stroit. The 
24 L. 


4 
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GRINDING AND POLISHING MACHINES 
30 DIFFERENT STYLES IN STOCK 


This 10” Grinder Head, like almost all our machines, 
has removable cast 
iron boxes for its 
bearings. 


“STAR HACK 
SAW MACHINE 
Cuts up to 4 1-2 in- 
ches in diameter and 
adapts itself to all 
kinds of work, Takes 
eare of itself wien 
making cut, and stops 
when the work is 
done, No tool that 
we have ever made 
has given better satis- 
faction, Price $25, 
Mrinrers Faurs Co. 
28 Warren St., N.Y. 


On all machines the 
bearings wear out in 
time. Some machines 
are then worn out, too. 
This Grinder is not 
that kind. New boxes 
can be easily put in, and the machine is as good as new. 


Catalogue sent on application 


BUILDERS IRON FOUNDRY, aguove tstanp 


Sizes 10-in. to 8-ft. long. 


MAGNETIC CHUCKS 


Flat Surface Grinders, 
Rotary Surface Grinders, 
Universal Grinders, 

Piston Ring Grinders, 
Disc Grinders, 

Cup Wheel Grinders, 
Knife Grinders, 

Vertical Milling Machines, 
Planers. 


SPECIAL CHUCKS TO ORDER. 


The WM. H. BRISTOL Electric Pyrometers 


Especially adapted for Hardening and 
Annealing Furnaces. Indicator for Fur-= 
nace Manin Hardening Room. Recorder 
for Superintendent in his Office. Write 
for new bulletins No. 108 and 115 describ= 
ing special Pyrometer equipment for 
Hardening, Tempering, Annealing and 
Case Hardening Furnaces. 


The Bristol Company Waterbury, Conn. 
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# BLACK DIAMOND File WORKS x: 


TWELVE MEDALS «oboe GRAND PRIZE 


Patentees and Sole Manufacturers, 


O. S. WALKER & CO, 


Worcester, Mass. 


awarded at 
INTERNATIONAL Se GOLD MEDAL 
EXPOSITIONS. at Atlanta, Ga., 1895. 


Catalogue sent free to any interested file user upon application. 


Cc. & H. BARNETT COMPANY, - Philadelphia, Pa. 
VBOVBVVVVVEVEVVVVVSEVSVVEVSVTVTVVVTVA 


DELTA FILE WORKS pritabevenia pa. 


AN INDEPENDENT ORGANIZATION Not connected with the trust in any way 


DROP PRESSES For all Purposes MINER & PECK MFG. GO. 


A. J. SMART. MANUFACTURING COMPANY Semmens === npenientarcaameeae 


[SMART] SCREW PLATE 


TAP $-D | ES§= § Cc REW P L AT E 8s « Send for cataleg WITH BASCOM ADJUSTABLE TAP WRENCH 


= Gt nes SMSNE MEGIOU 


GREENFIELD, MASS., U. S.A. New York Office: 86 Warren St. Cleveland Office: 506 Caxton Bldg, 


No L Cci — 
Straight Se CARPENTER'S PATENT 7 
J. M. dele AE 8 TAP & DIE f= = = “ff 
COMPANY 


PAWTUCKET, R. 1., U.S.A. 
See our Ad. on Page 184, 
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